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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in manag- 
ing farms and woodlands; in selecting sites 
for roads, ponds, buildings, and other 
structures; and in judging the suitability 
of tracts of land for farming, industry, 
residential development, and recreation. 


Locating Soils 


All the soils of Venango County are 
shown on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to corres- 

ond with a number on the Index to Map 
heets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it 1s outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and gives the capa- 
bility classification of each. It also shows 
the page where each soil is described. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent ma- 
terial can be used as an overlay over the 
soil map and colored to show soils that 
have the same limitation or suitability. For 


example, soils that have a Set limitation 
for а given use can be colored green, those 
with а moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils from the soil descriptions 
and from the discussions of the capability 
units and the section on ааа, 

Foresters and others can refer to the 
section “Use of Soils as Woodland," where 
the soils of the county are grouped accord- 
ing to their suitability for trees. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Use of Soils as Wild- 
life Habitat.” 

Community planners and others can 
read about soil properties that affect the 
choice of sites for dwellings, industrial 
buildings, and recreation areas in the sec- 
tions “Use of Soils in Town and Country 
Planning” and “Use of Soils for Recrea- 
tional Facilities.” 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classified 
in the section “Formation, Morphology, 
and Classification of the Soils.” 

Newcomers in Venango County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be inter- 
ested in the section “General Nature of 
the County.” 


Cover: Farm pond in Alvira silt loam, 0 to 3 percent slopes, 
a soil that is generally favorable for water impoundments. 
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ENANGO COUNTY is on the Allegheny Plateau in 
northwestern Pennsylvania (fig. 1). Franklin, the 
county seat, is slightly west of the geographical center of 
the county. The county has a land area of 489,000 acres 
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Figure 7. 一 Location of Venango County in Pennsylvania. 


and is approximately 25 miles wide by 99 miles long. In- 
terstate Highway No. 80 crosses the southern part of the 
county from east to west. United States Highway No. 899 
crosses the county from northwest to southenst, and State 
Route 8 crosses it from southwest to northeast. Two rail- 
roads and one airline also serve the county. Elevations 
range from 1,755 feet on а hill near Powell Corners in 
Pinegrove Township to 860 feet where the Allegheny 
River, the major waterway in the county, flows out of the 
county at Emlenton. 

The main industries in the county are manufacturing 
metal products and refining oil. Farming has been a lead- 
ing occupation in Venango County in the past, but it has 
decreased in importance at the present. Most farms are 
dairy farms. 

Most soils in the county are deep, nearly level to sloping, 
loamy, and acid. Wetness is the chief limitation. Crops 
respond well to applications of lime and fertilizer. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Venango County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they had 
already seen and perhaps some they had not. They ob- 
served the steepness, length, and shape of slopes; the size 
and speed of streams; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. А. profile is the se- 
quence of natural layers, or horizons, in a 801; it extends 
from the surface down into the parent material that has 
not been changed much by leaching or by the action of 
plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uniform 
procedures (20). The soil series and the soil phase are the 
categories of soil classification most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, all 
the soils of one series have major horizons that are similar 
in thickness, arrangement, and other important chavacter- 
istics. Each soil series is named for a town or other geo- 
graphic feature near the place where a soil of that 
Series was first observed and mapped. Frenchtown and 
Canfield, for example, are the names of two soil series. All 
the soils in the United States that have the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects management, 
For example, Allegheny silt loam, 3 to 8 percent slopes, is 
one of several phases within the Allegheny series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 


:Italie numerals in parenthesis refer to Literature Cited, р. 84. 
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the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, 
and other details that help in drawing boundaries accu- 
‘ately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
the management of farms and fields, a mapping unit is 
neatly equivalent to a soil phase. It is not exactly equiva- 
lent, because it is ποῦ practical to show on such а map all 
the small, scattered bits of soil of some kind that have been 
seen within an aren that is dominantly of a recognized 
soil phase. : 

Some mapping units are made up of soils of different 
series, or of difforent phases within one series. Two such 
mapping units shown on the soil map of Venango County 
are the soil complex and the undifferentiated group. 

A soil complex consists of areas of two or more soils, so 
intricately mixed or so small in size that they cannot be 
shown separately on the soil map. Each area of a complex 
contains some of each of the two or more dominant soils, 
and the pattern and relative proportions are about the 
sume in all areas. Generally, the name of a soil complex 
consists of the names of the dominant soils, joined by a 
hyphen. Urban land-Monongahela complex is an example. 

Án undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown as 
one unit because, for the purpose of the soil survey, there 
is little value in separating them. The pattern and propor- 
tion of soils are not uniform. Ал area shown on the map 
may be made up of only one of the dominant soils, or of 
two or more. If there are two or more dominant series rep- 
resented in the group, the name of the group ordinarily 
consists of the names of the dominant soils, joined by 
“and.” Hazleton and Gilpin very stony soils, 8 to 25 per- 
cent slopes, isan example. | 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, зо severely eroded, or so 
variable that it has not been classified by soil series. These 
places nre shown on the soil map and are described in the 
survey, but they are called land types and are given de- 
seriptive names. Strip mines is an example. 

While a soil survey is in progress, soil scientists take soil 
samples needed for laboratory measurements and for engi- 
neering tests. Laboratory data from the same kind o£ soil 
in other places are also assembled. Data on yields of crops 
under defined practices are assembled from farm records 
and from field or plot experiments on the same kind of soil. 
Yields under defined management are estimated for all the 
soils. 

Soil scientists observe how soils behave when used as 
a growing place for native and cultivated plants and as. 
material for structures, foundations for structures, or 
covering for structures. They relate this behavior to prop- 
erties of the soils. For example, they observe that filter 
fields for onsite disposal of sewage fail on a given kind of 
soils, and they relate this to the slaw permeability of the 
soil ог to its high water table. They see that streets, road 
pavements, and foundations for houses are cracked on a 
named kind of soil, and they relate this failure to the high 
shrink-swell potential of the soil material. Thus, they uso 
observation and knowledge of soil properties, together with 


available research. data, to predict limitations or suitabil- 
ity of soils for present and potential uses. 

After data have been collected and tested for the key, 
or benchmark; soils 1n a survey area, the soil scientists set 
up trial groups of soils. They test these groups by further 
study and by consultation with farmers, agronomists, engi- 
neers, and others. Then they adjust the groups according 
to the results of their studies and consultation. Thus, the 
groups that are finally evolved reflect up-to-date knowl- 
edge of the soils and their behavior under current methods 
of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Venango County. A soil 
association is а landseape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named for 
the major soils. The soils in one association may occur in 
another, but in a different pattern. 

А map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of а, county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such а map is a useful general guido in 
managing a watershed, a wooded tract, or a wildlife area 
or in planning engineering works, recreational facilities, 
and community developments. It is not а suitable map for 
planning the management of a farm or field or for select- 
ing the exact location of a road, building, or similar struc- 
ture, beeause the soils in any one association ordinarily 
differ in slope, depth, stoniness, drainage, and other char- 
acteristics that affect their management. | 

The term for texture used in the title for soil association 
1 applies to the texture of the surface layer. This term is 
*dominantly gravelly." 

Some of the names and boundaries of the Venango Coun- 
ty General Soil Map do not match those in earlier surveys, 
for example, the Clarion and Mercer County Soil Surveys. 
This is the result of changes in the concept of some series, 
differing soil patterns observed between adjacent areas, and 
correlations that have combined some soils into other asso- 
ciations. In addition, more precise and detailed maps are 
needed because uses of the general soil map have expanded 
im recent years. The more modern maps meet this need. 
Still another difference is caused by the range in slope that 
is permitted within associations in different surveys. 

Tho soil associations in Venango County are described 
in the following pages. 


1. Canfield-Ravenna association 


Gently sloping and sloping, deep, dominantly gravelly, 
moderately well drained and somewhat poorly drained 
soils underlain by glacial till; on uplands 


This association (fig. 2) borders Crawford County on 
the north, Mercer County on the west, and Butler County 
on the south. The landscape ranges from smooth slopes to 
the hummocky topography of a glacial end moraine. Most 
of this association was originally stony and gravelly, In 
many areas the stones were removed to piles or fence rows, 
and the soils were cultivated. The steeper soils have been 
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Figure 2.—Pattern of soils and underlying material in Canfield-Ravenna association. 


cleared for pasture or loft as woodland. Many areas that 
were cultivated have reverted to woodland or are idle. Most 
of the association has impeded drainage; excess water is 
a limitation. 

About 68 percent of this association is Canfield soils, 
about 17 percent is Ravenna soils, and about 20 percent is 
minor soils and land types. Altogether, this association 
makes up about 10 percent of the county. 

Canfield soils are moderately well drained and have con- 
vex slopes. Ravenna soils are somewhat poorly drained 
and are in depressions. 

Wooster and Frenchtown are the most extensive minor 
soils in this association. Pope, Philo, and Atkins soils and 
Strip mines are of lesser extent. 

Dairying is the most common type of farming. The 
number of family-owned farms is declining, and the num- 
ber of farms having absentee owners is increasing. Idle 
land is becoming increasingly prominent. Restricted per- 
meability and a seasonal high water table limit use of the 
soils of this association. 


2. Alton-Monongahela-Philo association 


Nearly level and gently sloping, deep, well drained and 
moderately well drained soils underlain by alluvium; on 
terraces and flood plains 


This association (fig. 8) is in wide valleys m the north- 
western part of the county that formerly contained glacial 
melt water. The largest area is in Sugar Creek Valley. The 
landscape ranges from elevated terraces to flood plains in 
low places next to streams. Most of the association has 
been cleared and farmed. It includes the most productive 
farmland in Venango County. 


About 26 percent of this association is Alton soils, about 
14 percent is Monongahela soils, about 13 percent is Philo 
soils, and about 47 percent is minor soils and land types. 
Altogether, this association makes up about 4 percent of 
the county. 

Alton soils are well drained and are on terraces. Monon- 
gahela soils are moderately well drained and are on ter- 
races. Philo soils are moderately well drained and are on 
flood plains. 

Allegheny, Rexford, and Tyler soils on stream terraces 
and Atkins and Pope soils on flood plains are the most 
extensive minor soils in this association. Urban land is of 
small extent. 

Dairying is the most common type of farming. Large- 
scale family-owned farms ате common. A hazard of flood- 
ing limits tise of the soils on flood plains. The soils on ter- 
races have varying limitations for most uses. 


3. Hanover-Alvira association 


Gently sloping and sloping, deep, well-drained to some- 
what poorly drained soils underlain by glacial till; on 
uplands 


This association (fig. 4) borders Crawford and Warren 
Counties on the north, and one area south of French 
Creek and west of the Allegheny River borders Butler 
County on the south. The landscape ranges from smooth 
slopes on uplands to a few, very steep valley sides. Almost 
half of this association was originally stony. In many 
areas the stones were removed to fence rows, and the soils 
were cultivated. Many areas that were cultivated have re- 
verted to woodland or are idle. Most of the association has 
impeded drainage; excess water is a limitation. 
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Figure 3.—Pattern of soils and underlying 


material іп Alton-Monongahcla-Philo association. 


Figure 4.—Pattorn of soils and underlying material in Hanover-Alvira association. 
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About 65 percent of this association is Hanover soils, 
about 27 percent is Alvira soils, and about 8 percent is 
minor soils. Altogether, this association makes up about 
88 percent of the county. 

Hanover soils are moderately well drained to well 
drained and have convex slopes. Alvira soils are some- 
what poorly drained and are in depressions. 

Atkins soils on flood plains and Frenchtown soils in 
upland depressions are the most extensive minor soils in 
this association. 

Much of this association is abandoned farmland. Dairy- 
ing is the most common type of farming. The number of 
family-owned farms is declining, and the number of farms 
having absentee owners is increasing. Idle land and former 
farm houses used as summer homes are becoming increas- 
ingly prominent. Restricted permeability and a seasonal 
high water table limit use of the soils of this association. 


4. Hazleton-Gilpin association 


Steep and, very steep, deep алй moderately deep, stony, 
well-drained soils underlain by shale, siltstone, and sand- 
stone; on valley sides 


This association is along most major streams in the 
county. Most of it is along the Allegheny River. The dom- 
inant feature of the landscape is the steepness of the soils. 
Almost all the association is wooded. 

About 68 percent of this association is Hazleton soils, 
about 22 percent is Gilpin soils, and about 10 percent is 
minor soils. Altogether, this association makes up about 
18 percent of the county. 
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Hazleton soils are deep and well drained. Gilpin soils 
are well drained and т deep. 

Ernest and Brinkerton soils оп uplands and Atkins soils 
on flood plains are the most extensive minor soils in this 
association. 

Steepness of slopes and stoniness limit most uses of the 
soils of this association. The rugged, steep slopes add 
scenic beauty to the river valleys. 


5. Cookport-Hazleton-Gilpin association 


Gently sloping to moderately steep, deep and moderately 
deep, moderately well drained and well drained soils un- 
derlain by sandstone, siltstone, and shale; on uplands 


This association (fig. 5) is mainly in the eastern and 
southeastern parts of the county. Only one area is in the 
south-central part. The landscape ranges from gently 
sloping hilltops to moderately steep valley sides and hill- 
sides. Some of this association is stony. In some areas the 
stones were removed to piles or fence rows, and the soils 
were cultivated. The steeper soils were cleared for pasture 
or left as woodland. Many areas that were cultivated have 
reverted to woodland or are idle. Most of the association 
has excess water and needs to be drained. 

About 74 percent of this association is Cookport soils, 


about 11 percent is Hazleton soils, about 4 percent is Gilpin 


soils, and about 11 percent is minor soils. Altogether, this 


association makes up about 28 percent of the county. 

Cookport soils are deep and moderately well drained. 
Hazleton soils are deep and well drained. Gilpin soils are 
moderately deep and well drained. 


Figure 5.—Pattern of soils and underlying material іп Cookport-Hazleton-Gilpin association 
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Brinkerton and Ernest soils are the most extensive 
minor soils in this association. 

Most of this association is woodland. Dairying is the most 
common type of farming. The number of family-owned 
farms is declining, and the number of farms having 
absentee owners is increasing. Idle land makes up most 
of the association. Restricted permeability and a seasonal 
high water table limit use of the Cookport and Gilpin 
soils. Stoniness limits use of most Hazleton soils. 


6. Cavode-Wharton association 


Nearly level and gently sloping, deep, somewhat poorly 
drained and moderately well drained soils underlain by 
shale and siltstone, on uplands 


This association (fig. 6) is at the higher elevations, 
mainly in the southern and eastern parts of the county. 
The landscape is dominantly gently sloping. Most of the 
association has impeded drainage; excess water is a 
limitation. 

About 49 percent of this association is Cavode soils, 
about 22 percent is Wharton soils, and about 29 percent 
is minor soils and land types. Altogether, this association 
makes up about 12 percent of the county. 

Cavode soils are somewhat poorly drained. Wharton 
soils are moderately well drained. 

Atkins soils on flood plains and Brinkerton, Ernest, and 
Gilpin soils on uplands are the more extensive minor soils 
in this association. Strip mines are of small extent. 

Dairying is the most common type of farming. The 
number of family-owned farms is declining, and the num- 
ber of farms having absentee owners is increasing. Idle 


land is becoming increasingly prominent. Restricted per- 
meability and а seasonal high water table limit use of the 
soils of this association. 


Use and Management of the Soils 


This section of the survey deals with the soils of the 
county in relation to various uses and methods of 
management. 

First, the system of capability classification used by the 
Soil Conservation Service is explained. Then the сара- 
bility units, or groups of soils that have similar manage- 
ment, and suitable crops or other uses and the main needs 
in management are described. Also given are estimates 
of the yields of the soils for various crops under two levels 
of management. Next, the productivity and limitations of 
the soils for forest products and the suitability of the soils 
for game and wildlife habitat are described. Tabular data 
are provided on engineering tests, estimated engineering 
properties of the soils, and interpretations of soil prop- 
erties that influence engineering work. The last part of 
this section deals with uses of the soils for town and coun- 
try planning and for recreation, 


Capability Grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of farming. The soils are 
grouped according to their limitations when used for field 
crops, the risk of damage when they are farmed, and the 
way they respond to treatment. The grouping does not 
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Figure 6.—Pattern of soils and underlying material іп Cavode-Wharton association. 
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take into account major and generally expensive land- 
forming that would change slope, depth, or other charac- 
teristies of the soils; does not take into consideration 
possible but unlikely major reclamation projects; and does 
not apply to rice, cranberries, horticultural crops, or other 
crops that require special management. 

Those familiar with the capability classification can 
infer from it much. about the behavior of soils when used 
for other purposes, but this classification is not a substitute 
for interpretations designed to show suitability and limi- 
tations of groups of soils for forest trees or for 
engineer ng. 

Іп the capability system, the kinds of soil are grouped 
at three levels: the capability class, the subclass, and the 
unit. These are defined in the following paragraphs. The 
capability classification of any soil in the county can be 
learned by referring to the “Guide to Mapping Units.” 

CAPABILITY Crassrs, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals indi- 
cate progressively greater limitations and narrower choices 
for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate con- 
servation practices. 

Class ITI soils have severe limitations that reduce the 
choice of plants, require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful man- 
agement, or both. 

Class V soils are subject to little or no erosion but 
have other limitations impractical to remove, that 
limit their use largely to pasture, range, wood- 
land, or wildlife habitat. There are no class V 
soils in Venango County. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or wild- 
life habitat. 

Class VII soils have very severe limitations that make 
them unsuited to cultivation and that restrict 
their use largely to pasture or range, woodland, or 
wildlife habitat. 

Class VITI soils and landforms have limitations that 
preclude their use for commercial plants and 
restrict their use to recreation, wildlife habitat, 
water supply, or esthetic purposes. There are no 
class VIII soils in Venango County. 


CAPABILITY SUBCLASSES are soil groups within one class; 
they are designated by adding a small letter e, 20, 8, or c, to 
the class numeral, for example, IIe. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained ; чо shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by arti- 
ficial drainage) ; s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and в, used in 
only some parts of the United States, shows that the chief 
limitation is climate that is too cold or too dry. 
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Τη class I there are no subclasses, because the soils of this 
class have few limitations. Class V can contain, at the most, 
only the subclasses indicated by w, 8, and e, because the soils 
in class V are subject to little or no erosion, although they 
have other limitations that restrict their use largely to 
pasture, range, woodland, wildlife habitat, or recreation. 

CAPABILITY Unrrs аге soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other responses to management. ‘Thus, the capability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated by adding an Arabic numeral to the subclass 
symbol, for example, TTe-2 or TITw-3. Thus, in one symbol, 
the Roman numeral designates the capability class, or 
degree of limitation; the small letter indicates the subclass, 
or kind of limitation, as defined in the foregoing para- 
graph; and the Arabic numeral specifically identifies the 
capability unit within each subclass. 

In the following pages the capability units in Venango 
County are described and suggestions for the use and 
management of the soils are given. 


Management by capability units? 


Described on the following pages are the capability units 
in Venango County. The soils in any one unit are similar 
in the kind of management they require and in their re- 
sponse to that management. 

Certain practices basic to good soil management can be 
mentioned before describing the individual capability 
units. Fundamental are the selection of a suitable cropping 
system and application of conservation practices that sup- 
plement this system in maintaining productivity of the soil 
and controlling wetness or erosion. The practices to be 
applied depend on the nature of the soil and the cropping 
system usec. 

Conservation practices that can be applied on sloping 
soils are contour stripcropping, terraces, and sod water- 
ways. On sloping, wet soils, surface water can be removed 
and erosion controlled by use of graded strips, terraces, 
and grassed waterways. If suitable outlets are available, 
subsurface water generally can be removed by use of ran- 
dom tile lines or open ditches. 

Practices to maintain and improve organic-matter con- 
tent and soil structure and to reduce erosion include winter 
cover crops, stubble mulching, minimum tillage, and green- 
manure crops. Such practices are needed most 1f the crop- 
ping system is intensive or cultivation is continuous. 

Lime and fertilizer should be applied according to soil 
tests and needs of crops. 

Additional help in managing the soils can be obtained by 
consulting the local representatives of the Soil Conserva- 
tion Service, the County Extension Service, or members of 
the staff of the State Agricultural Experiment Station. 

The names of soil series represented are mentioned in the 
description of each capability unit, but this does not mean 
that all soils of a given series appear in the unit. To find the 
names of all the soils and the capability unit in which 
each one has been placed, refer to the “Guide to Mapping 
Units” at the back of this survey. 


“written іп cooperation with ROBERT Г. Bonp, conservation 
agronomist, Soil Conservation Service. 


CAPABILITY UNIT 1-1 


Pope loam is the only soil in this unit. This is а deep, 
well-drained, nearly level soil on flood plains. It 15 easy to 
till. It has high available moisture capacity and moderate 
permeability. Flooding is of short duration and generally 
does not oceur during the growing season. The hazard of 
erosion 18 slight. 

This soil is well suited to all crops commonly grown in 
the county. Crops respond well to applications of fertilizer 
and to other good management practices. Growing cover 
crops, utilizing crop residue, and including hay in сгор- 
ping systems are ways to maintain organic-matter content 
and preserve tilth. 


CAPABILITY UNIT 1-2 


Allegheny silt loam, 0 to 3 percent slopes, is the only soil 
in this unit. This is a deep, well-drained, nearly level soil 
on terraces. It is easy to till. Tt has high available moisture 
capacity and moderate permeability. The hazard of ero- 
sion is slight. 

This soil is well suited to all crops commonly grown in 
the county. Crops respond well to applications of fertilizer 
and to other good management practices. Growing cover 
erops, utilizing crop residue, and including hay in crop- 
ping systems are ways to maintain organic-matter content 
and preserve tilth. 


CAPABILITY UNIT Пе-1 


This unit consists of deep, moderately well dvained and 
well drained, gently sloping Canfield, Cookport, Ernest, 
Hanover, Monongahela, and Wharton soils on uplands 
and terraces. These soils have moderate available moisture 
capacity and moderately slow or slow permeability. The 
hazard of erosion is moderate. 

Tf protected from erosion, these soils are suited to all 
general farm crops and pasture grasses commonly grown 
in the county. Graded strips, diversions, and sod water- 
ways help to control erosion. These soils are somewhat wet, 
and stands of alfalfa are likely to be winterkilled. Winter 
grain is likely to be affected by frost heaving. Tile is help- 
ful in draining wet weather seeps and permitting earlier 
cultivation. in spring. 


CAPABILITY UNIT Пе-2 


This unit consists of deep and moderately deep, well- 
drained, gently sloping Allegheny soils on terraces and 
Gilpin, Hazleton, and Wooster soils in upland areas. 
Available moisture capacity js low in Gilpin soils and 
moderate to high in the rest. Permeability is moderately 
rapid to moderately slow in all. The surface layer is вазу 
to work, and tillage is possible early in spring. The erosion 
hazard is moderate in cultivated areas, Surface runoff is 
medium to slow. 

These soils are suited to alfalfa and all other general 
farm crops grown in the county. Striperopping, contour 
cultivation, sod waterways, and diversions help to control 
erosion. 

CAPABILITY UNIT IIw-1 

This unit consists of deep, moderately well drained and 
well drained, nearly level Cookport. Hanover, and Monon- 
gahela soils on uplands and terraces. These soils have mod- 
erate available moisture capacity and slow or moderately 
slow permeability. They warm up slowly in spring. Areas 
in depressions are covered with shallow water during 
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heavy rain. Depth of the root zone is limited by a firm, 
brittle layer in the lower part of the subsoil. 

If drained, these soils are suited to all general farm 
crops grown in the county. Legumes and winter grain are 
likely to be affected by frost heaving. Keeping natural 
drainageways open and providing outlets for water 
ponded in depressions are the principal management 
needs, 

CAPABILITY UNIT IIw-2 

Philo silt loam is the only soil in this unit. It is a deep, 
moderately well drained, nearly level soil on flood plains. 
Tt has a seasonal high water table late in winter and early 
in spring. Available moisture capacity is high, and per- 
meability is moderately slow. Flooding is of short duration 
and generally does not occur during the growing season. 

If wet areas are drained, this soil is suited to continuous 
cropping. Surface drainage can be furnished by keeping 
natural drainageways open and providing outlets for wa- 
ter ponded in depressions. Wherever practical, digging 
ditches to lower the water level of streams that drain this 
soil helps in locating and installing outlets for tile drains. 
Cover crops and sod waterways help to control eroison and 
scouring. 

CAPABILITY UNIT Ше-1 

This unit consists of deep, somewhat poorly drained, 
sloping Alvira, Cavode, and Ravenna soils on uplands. 
These soils have moderate to high available moisture ca- 
pacity and slow permability. Depth of the root zone is lim- 
ited by a seasonal high water table. Excess water causes 
the soils to warm up slowly in spring. The hazard of ero- 
sion is high in areas where these soils are cultivated and 
not protected. 

ТЕ drained, these soils are suited to most general farm 
crops of the county. Legumes and winter grain are likely 
to be winterkilled or heaved out by freezing. Contour 
stripcropping, diversion terraces, and sod waterways help 
control erosion. Growing cover crops and leaving crop 
residue on the soil surface are ways of supplying organic 
matter and conserving moisture. 


CAPABILITY UNIT IIIe—2 


This unit consists of deep, moderately well drained and 
well drained, sloping Canfield, Cookport, Hanover, and 
Wharton soils on uplands. These soils have moderate 
available moisture capacity and slow or moderately slow 
permeability. The hazard of erosion is high in areas where 
the soils are cultivated and not protected. 

The soils in this unit are suited to most general farm 
crops of the county. Legumes and winter grain are likely 
to be heaved out by freezing. Contour stripcropping (fig. 
7), diversion terraces, and sod waterways help control ero- 
slon. Growing cover crops and leaving crop residue on the 
soil surface are ways of supplying organic matter. 


CAPABILITY UNIT Ше-3 


This unit consists of moderately deep and deep, well- 
drained, sloping Gilpin, Hazleton, and Wooster soils on 
uplands. These soils have moderate to low available mois- 
ture capacity and moderately slow to moderately rapid 
permeability. They are easy to till. The hazard of erosion 
is high in cultivated areas. 

If protected against erosion, these soils are suited to all 
general farm crops of the county. Strips and diversions 
lessen the hazard of erosion. Growing cover crops and 
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Figure 7.—Contour stripcropping is used for erosion control in many places on soils in capability unit IIIe-2. The soil is Cookport 
loam, 8 to 15 percent slopes. 


leaving crop residue on the soil surface increase the or- 
ganic-matter content and protect the soil surface. 


CAPABILITY UNIT IIIw-1 


"This unit consists of deep, poorly drained and somewhat 
poorly drained, nearly level and gently sloping Alvira, 

avode, Ravenna, Rexford, and Tyler soils on uplands 
and terraces. These soils have moderate to high available 
moisture capacity and slow permeability. Depth of the 
root zone is limited by a seasonal high water table. Excess 
water causes the soils to warm up slowly in spring. 

If drained, these soils are suited to most general farm 
crops of the county. Legumes and winter grain are likely 
to be winterkilled or heaved out by freezing. Excess water 
can be drained from the surface by keeping natural drain- 
ageways open. Tile drains generally are not satisfactory 
because the subsoil is firm and brittle. Graded strips, sod 
waterways, and diversion terraces help to control runoff 
and erosion on the gently sloping soils. 


CAPABILITY UNIT Шу-2 

This unit consists only of a deep, poorly drained, nearly 
level Atkins silt loam on flood plains. Flooding and a high 
water table are the main limitations. Overflow generally 


oceurs in winter or spring, but summer flooding does oceur 
in some areas. 

If protected from flooding and adequately drained, 
this soil 1s suited to most general farm crops of the county. 
Where necessary, surface drainage can be improved by 
landforming and, if outlets are available, by open ditches. 
Leaving стор residue on the soil surface provides the 
organic-matter content needed to maintain tilth. 


CAPABILITY UNIT IIIw-3 


This unit consists of deep, poorly drained, nearly level 
and gently sloping T'renchtown soils on uplands. These 
soils have moderate available moisture capacity and slow 
permeability. Depth of the root zone is limited by a high 
water table. Excess water causes the soils to warm up 
slowly in spring. 

If drained, these soils are suited to most general farm 
crops of the county. Legumes and winter grain are likely 
to be winterkilled or heaved out by freezing. Excess water 
can be drained from the suvface by keeping natural drain- 
ageways open. Tile drains generally are not satisfactory 
because the subsoil is firm and brittle. Graded strips, sod 
waterways, and diversion terraces help to control runoff 
and erosion on the gently sloping soils of this unit. 
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CAPABILITY UNIT IUIs-1 
This unit consists of deep, well-drained, nearly level 
and gently sloping Alton soils on terraces. These soils 
have low available moisture capacity and rapid perme- 
ability. 

‘These soils are suited to most general farm crops of the 
county. The low available moisture significantly affects 
crops in most years. Contour tillage, cover crops, and 
crop residue increase the organic-matter content, Improve 
tilth, and conserve moisture. 


CAPABILITY UNIT ІУе-1 


This unit consists of moderately deep and deep, well 
drained and moderately well drained, sloping and mod- 
erately steep Alton, Gilpin, Hanover, Hazleton, and 
Wooster soils on uplands and terraces. These soils have 
low to moderate available moisture capacity and slow to 
rapid permeability. The hazard of erosion is very high in 
cultivated areas. 

These soils are suited to cultivated crops, but they are 
better suited to long-term hay or pasture. Contour strips, 
diversion terraces, and sod waterways help to control 
runoff and erosion in cultivated areas. 


CAPABILITY UNIT IVw-1 
This unit consists of deep, poorly drained, nearly level 
and gently sloping Armagh and Brinkerton soils on up- 
lands. These soils have moderate available moisture 
capacity and slow permeability. Depth of the root zone 
is limited by а high water table. Excess water causes the 
soils to warm up very slowly in spring and severely limits 
them for cultivation. The Brinkerton soils are adversely 
affected by runoff and seepage from adjacent slopes. 
The soils in this unit are better suited to long-term 
hay or pasture than to cultivated crops. Grasses and 
legumes tolerant of wet soil conditions are best adapted. 
Excess water can be removed from the surface by keeping 
natural drainageways open and providing outlets to drain 
depressions. Surface water that flows down from higher 
elevations should be diverted. Tile drains can be installed 
to drain seep spots. 


CAPABILITY UNIT VIs-1 
This unit consists of deep, well drained and moderately 
well drained, nearly level to moderately steep Canfield, 
Cookport, Ernest, and. Hanover soils on uplands. These 
soils are very stony and occur as scattered areas through- 
out the county. They have moderate available moisture 
capacity and moderately slow to slow permeability. 
These soils are too stony for cultivated crops. In areas 
where the use of light farm equipment is feasible, blue- 
grass and white clover can be planted for pasture. 


CAPABILITY UNIT VIs-2 
This unit consists of deep and moderately deep, well- 
drained, nearly level to moderately steep, very stony 
Hazleton, Gilpin, and Wooster soils on uplands. These 
soils have moderate to. low available moisture capacity 
and moderately rapid to moderately slow permeability. 
These soils are too stony for cultivated crops. In areas 
where the use of light farm equipment is feasible, blue- 
grass and white clover can be planted for pastures. 


CAPABILITY UNIT VIIe-1 


Alton gravelly loam, 25 to 80 percent slopes, is the only 
soil in this unit. It is а deep, well-drained, steep to very 
steep, gravelly soil on terraces. It has low available mois- 
ture capacity and rapid permeability. Slope and a hazard 
of erosion severely limit use of this soil, The soil is poorly 
suited to woodland and wildlife development and is too 
steep for crops, hay, or pasture. It is a good source of 
gravel. 

CAPABILITY UNIT VIIs-1 

This unit consists of deep, somewhat poorly drained and 
poorly drained, nearly level to gently sloping, very stony 
Alvira, Brinkerton, Frenchtown, and Ravenna soils on 
uplands. These soils have moderate available moisture 
capacity and slow permeability. 

‘These soils әле fairly well suited to unimproved pasture 
(fig. 8) and to water-tolerant trees. They are wet in spring 
and moving equipment over them 1$ difficult. 


CAPABILITY UNIT VIIs-2 


This unit consists of deep and moderately deep, moder- 
ately well drained and sell drained, steep and very steep, 
very stony Gilpin, Hanover, Hazleton, and Wooster soils 
on uplands. These soils have moderate to low available 
moisture capacity and slow to moderately rapid perme- 
ability. 

Because these soils are stony and steep, they are better 
suited to woodland than to cultivated crops or pasture, In 
most places, however, logging is difficult or hazardous and 
replanting must be done by hand. Some areas can be de- 
veloped for wildlife and watershed uses. 


Estimated Crop Yields 


Table 1 shows the estimated yields for representative 
field and specialty crops and pasture plants grown in the 
county. These predictions are averages for a period of 10 
years or more, not just for one season. 

Yields are shown under two levels of management. In 
columns А. are yields to be expected under the norma! or 
prevailing management used by the average farmer in the 
county. In columns B are yields that may be obtained in 
average growing seasons under improved management. 
The improved management indicated in columns В is 
based on the assumption that farmers use most of the 
adapted crop varieties, fertilization rates, and insect and 
disease control measures currently recommended. Man- 
agement practices are applied at the proper time and in 
such а way as to be effective. Such soil and water con- 
servation practices as minimum tillage, contour tillage, 
stripcropping, crop residue management, and use of diver- 
sions, drainage, waterways, or other practices recom- 
mended by the Agricultural Extension Service and the Soil 
Conservation Service ате followed. Irrigation is not соп- 
sidered. 

The yields in columns В are not intended to be maximum 
yields obtainable. These yields vary for the different soils 
but usually represent an increase over presently attained 
yields for the county. It is expected that yields, especially 
at the B level, will increase 10 to 25 percent by 1985 as a 
result of the development of new varieties and improved. 
technology of production. Yields increased approximately 
2 percent per year in Pennsylvania during the 196055, 
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Figure 8.—Cows grazing on Alvira and Ravenna very stony silt loams, 0 to 8 percent slopes. Soils in capability unit VITs-l are 
used mostly as pasture or woodland. 


Те following mapping units generally are not used for 
crops, hay, or pasture and are not listed in table 1: Alton 
gravelly loam, 95 to 80 percent slopes; Alvira and Ravenna 
very stony silt loams, 0 to 8 percent slopes; Brinkerton and 
Frenchtown very stony silt loams; Hanover very stony 
silt loam, 25 to 45 percent slopes; Hazleton and Gilpin very 
stony soils, 25 to ΤΌ percent slopes ; Strip mines; and Urban 
land-Monongahela complex. 


Use of Soils as Woodland ° 


Venango County once had a dense cover of trees, but 
cutting timber Του commercial purposes and clearing land 
for farms have eliminated nearly all the virgin stands. At 
present the commercial woodland, which occupies 84 per- 
cent of the county, consists of second- and third-growth 
stands. Approximately 40 percent of the acreage in com- 
mercial forests is sawtimber, 36 percent is poletimber, and 
the rest is seedlings and saplings (4). 

The principal forest types that make up the present com- 


*By V. С. Mixes, woodland specialist, Soil Conservation Service. 


mercial woodland and the proportionate extent of each as 
given by the Forest Service (5) follow: 
Percent 
White Бе Ü 
Fifty percent or more of the stand is eastern white 
pine. 
Virginin-pitch Pine---------------- 
Fifty percent or more of the sti s Virginia pine, 
piteh pine, or other yellow pines, singly or in combi- 
nation. 
οι αι πα αυ το ce пива наше 56 
Fifty percent or more of the stand is upland oaks or 
hickory, singly or in combination, The stand also in- 
cludes the yellow-poplar-oak forest type. 
Elm-ash-red таріе--------------...............-.... 10 
Fifty percent or more of the stand is American elm, 
blaek ash, or red maple, singly or in combination. 
Red maple stands make up most of the acreage on 
upland sites. 
Maple-beech-bireh 2——--------------------------------- 10 
Fifty pereent or more of the stand is sugar maple, 
beech, or yellow birch, singly or in combination. The 
stand also inelndes the black cherry forest type. 
Aspen-hireh --.------------------------------........ 12 
Fifty percent or more of the stand is aspen, paper 
birch, gray birch, or pin cherry, singly or in combi- 
nation. 
Other oak іурев..-------..-........................ 1 
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TABLE 1.—Lstimated yields of field and forage crops 


[In columns А are productivity ratings for normal management, and in columns B are ratings for improved management. Absence of data 
indicates that the вой is not suited to the specified crop at the specified level of management] 


Soils 


Allegheny silt loam, 0 to 3 

percent slopes..---.---------- 
Allegheny silt loam, 3 to 8 

percent Зорез---------------- 
Alton gravelly loam, 0 to 3 

percent slopes---------------- 
Alton gravelly loam, 3 to 8 

percent Slopes---------------- 
Alton gravelly loam, 8 to 15 

percent slopes2 ---------.-..-- 
Alton gravelly loam, 15 to 25 

percent slopes. --------------- 
Alvira silt loam, 0 to 3 


percent sloDes---------------- | 


Alvira silt loam, 3 to 8 

percent slobes---------------- 
Alvira silt loam, 8 to 15 

percent slopes---------------- 
Armagh silt loam--------------- 
Atkins silt loam----------------- 


Brinkerton silt loam, 3 to 8 percent 
OE ss 
Canfield gravelly silt loam, 3 to 8 
percent slopes... au 
Canfield gravelly silt loam, 8 to 15 
percent вІорев--.---.-----..-- 
Canfield very stony silt loum, 0 to 
8 percent 310рез--------------- 
Canfield very stony silt loam, 8 to 
25 percent slobes-------------- 
Cavode silt loam, 0 to ἃ percent 
BO PES a Ss aS 
Cavode silt loam, 3 to 8 pereent 
Ворена ааа 
Cavode silt loam, 8 бо 15 percent 


ВТО рев а zs u s ena qa e ај 
Cookport loam, 0 to 3 perecnt 
BIOPOS ecw Ue suse ықы она 
Cookport loam, 3 to 8 percent 
и secu dc В 
Cookport loam, 8 to 15 percent 
орев а а та 
Cook port very stony loam, 0 (о 8 
percent 810 ре8---------------- 


Cookport very stony loam, 8 to 15 
percent зіорев.--------------- 
Ernest silt loam, 3 to 8 percent 
ολο ο ο < шы 
Ernest very stony silt loam, 0 to 
8 percent slopes--------------- 
Ernest very stony silt loam, 8 to 
15 percent slopes-------------- 
Frenchtown silt loam, 0 to 3 
percent slopes. ------------- 


Frenchtown silt loam, 3 to 8 
percent slopes---------------- 


Зее footnotes nt end of table, 


400 
400 
495 
405 


495 


Corn 
Gece Silage Oats Wheat | Potatoes 
A | B A B АВА ВА 
Вт.) | Bu. | Tons! | Tons! | Ви | Bul | Виј | Buy | Bul 
70 120 | та | “Δ | 65 | 75 | 40 | 45 450 
70 |120 14 24 | 65 | 75 | 40 | 45 |450 
50 | 95 10 19 | 55 | 75 | 35 | 45 |400 
50 | 90 10, 18 55 | 75 | 35 | 45 400 
45 | 75 9 15 | 50 | 70 | 30 | 40 |---- 
крен ЖЕСЕ | оваа 40 | 50 | 25 | 30 |---- 
50 | 90 10 18 | 50 | 70 |----| 35 |---- 
50 | 00 10 18 | 50 | 70 | 35 |____|4 
45 | 85 9 17 5 | 65 |----| 30 |---- 
40 | 80 8 16 | 40 | 60 |____|____|____ 
70 |100 14 20 | 55 | 60 |___|____|____ 
40790 8 18 | 40 | 60 |----|----|---- 
45 | 00 9 18 | 45 | 60 |----|----|---- 
55 100 11 20 | 55 | 70 | 30 | 45 360 
50 | 90 10 18 | 50 | 65 | 30 | 40 1... 
50 | 85 10 17 | 50 | 65 |....| 35 |---- 
50 | 85 10 17 | 50 | 65 || 35 |... 
45 | 80 9 16 | 45 | 60 | 30 |... 
55 100 11 20 | 55 | 70 | 30 | 45 |860 
55 100 11 20 | 55 | 70 | 30 | 45 |360 
50 | 90 10 18 | 50 | 65 | 30 | 40 | 
55 |100 11 20 55 | ΤΌ | 30 | 45 1360 
40 | 80 8 16 | 45 | 65 |----|----|---- 
45 | 80 9 16 | 45 | 65 1----1|----1---- 


Hay 
Alfalfa- Cirass- 
grass legume 
mixture mixture 
А В А В 
Tons] | Tons/ | Tons] | Tons] 
27 | 45 | 21 35 
2.6 | 4.5 | 2.0 | 3.5 
2.0 | 4.0 |111 3.0 
2.014.0 | 1.1 | 3. 0 
1.9 | 3.5 | 1.0 2.5 
1.9 | 3.0 | 1.0 2.0 
25222 3.0 1 1.5 | 2.5 
wuss 3.0 | 1.5 | 2.5 
Lem 3.011.5 | 2.5 
Ze мен 1.4 | 2,5 
жегін келелі 2.4 | 8.0 
λος 1.4 | 2.5 
μα 1.6 1 2.5 
21140 11.8 | 3.0 
2.013.5 | 1.7 | 3.0 
E SEE 1.5 3.0 
Sra u Бар 1.5 | 8.0 
M ete Ежен 1.5 | 3.0 
2.0 | 4.0 | 1.8 | 3.0 
2.114.0 | 1.7 | 3.0 
2.0 | 3.5 | 1.7 | 3.0 
2.114.0 | 1.7 | 3.0 
сала арты 1,41 25 
шасы ыы 1.5 | 2.5 


Bluegrass 


Pasture 


Tall grass 


VENANGO COUNTY, PENNSYLVANIA 


TABLE 1.—Estimated yields of field and forage crops—Continued 


13 


Soils 


Gilpin silt loam, 3 to 8 percent 
ο Ωμ eed S TERES 

Gilpin silt loam, 8 to 15 percent 
SIODGSzc ok este be Даша a 


Gilpin silt loam, 15 to 25 percent 

Оо a aie 
Hanover silt loam, 0 to 3 percent 

віорев-.---------------------- 
Hanover silt loam, 3 to 8 percent 

ον, NDS 
Hanover silt loam, 8 to 15 

percent slopes______ 
Hanover silt loam, 15 to 25 

percent slobes---------------- 
Hanover very stony silt loam, 

0 to 8 percent slopes_.--------- 
Hanover very stony silt loam, 


8 to 25 percent slopes---------- A 


Hazleton channery loam, 3 to 8 


percent slopes..-------------- 
Hazleton channery loam, 15 to 2; 

percent slopes- --------------- 
Hazleton very stony loam, 0 to 8 


рфегсопі slopes. Жы зы веб ды od Sea шшш ala zz Sma 


Hazleton and Gilpin very stony 


soils, 8 to 25 percent slopes____-|_---]----|-----|----- 


Monongahela silt loam, 0 to 3 

percent slopes -- 
Monongahela silt loam, 3 to 8 

percent в0рев.-.------------- 
Philo silt ]οϑτη.......------------- 
Pope loim с oo πο Sl s oss 
Ravenna silt loam, 0 to 3 

percent slopes- --..----------- 
Ravenna silt loam, 3 to 8 

percent 30рез---------------= 
Ravenna silt loam, 8 to 15 

percent зюрез---------------- 
Rexford silt loam..------------- 
Tyler silt loam.....-------- 
Wharton silt loam, 3 to 8 percent 

[D μμ ο ο ο 
Wharton silt loam, 8 to 15 

percent зЮюрев---------------- 
Wooster gravelly silt loam, 3 to 

8 percent $1орез--------------- 
Wooster gravelly silt loam, 8 to 

to 15 percent Slopes----------- 
Wooster gravelly silt loam, 15 to 

25 percent 310рез-------------- 
Wooster very stony silt loam, 8 

to 25 percent з1орез_---------- 
Wooster very stony silt loam, 25 

to 45 percent slopes......-.---- 


Corn 

Grain Silage 

А | B A B 

Bu. | Bu. | Tons/ | Топа/ 
50 | 96 | 10| 18 
50 | 85 10 17 
45 | 80 9 16 
55 |100 11 20 
55 [100 | 11 20 
50 | 90 | 10 18 
50 | 85 10 17 
70 |120 14 24 
65 |110 13 22 
50 | 95 10 19 
55 |100 11 20 
55 |100 11 20 
95 |130 19 26 
105 |135 21 27 
50 | 90 10 18 
50 | 90 10 18 
45 | 85 9 17 
50 | 90 10 18 
50 | 90 10 18 
55 | 90 11 20 
50 | 80 10 18 
70 1100 14 20 
65 | 95 13 19 
60 | 90 12 18 


Oats Wheat 


АВА В 


55 | 70 | 30 | 45 
55 | 70 | 30 | 45 
70 | S0 | 40 | 45 
75 | 80 | 45 | 50 
50 | 70 || 35 
50 | 70 |... 35 
45 | 65 |----| 30 
45 | 70 |----| 35 
50 | 60 |----| 35 


Нау 
Potatoes| Alfalfa- Grrass- 
grass legume 
mixture mixture 
А | B A B A B 
Bu.[ | Виј | Tons] | Топа/ | Топа/ | Топа/ 
acre acre acre acre acre асте 
335 |485 | 2.1 2116 | 
----|----| 2.0 | 3.5 | 15 | 3. 0 
----[----| 1.9 1 3.0 | 1.4 | 2.5 
360 495 | 2.0 | 4.0 | 1.813. 0 
360 495 | 2.1 | 40 | 1.7 1 3.0 
----]---.}3.0|8.65 [1.7 | 3.0 
_.--|----] 2.0] 3.5] 16 | 3.0 
400 |500 | 2.6 4.6 | 2.0 | 3.5 
----|----| 2.5 | 4.0 | 2.0 | 3.0 
----l----| 2.4 | 4.0 | 1.9 | 3.0 
360 |495 | 2.0 | 4011.8 | 3.0 
260 [495 | 2.1 | 4.0 | 1713.0 
500 1600 | 3.0 | 4.5 | 2.6 | 3.5 
550 650 | 3.4 | 5.0 | 2.7 | 3.5 
----|400 |----- 3.0 | 1.5 | 2. 
222-1400 |----- 8.0 | 15 | 25 
Sag ues амны 3.0 | 1.5 | 2.5 
Жк КЕРЕ ЖЕМЕ: 8.0/1.5 | 2.5 
Ба ара ETE BE 3.0 1.0 | 3.0 
360 |495 | 3.1 | 3.5 | 1.7 | 3.0 
360 1475 | 2.0 | 3.5 | 1.7 | 3.0 
400 |500 | 2.6 | 4.0 | 2.0 | 3.5 
----|----| 2.5 | 4.0 | 2.0 | 3.5 
----|----| 2.4 | 3.5119 | 3.0 


Pasture 


Bluegrass | Tall grass 


== 


115 75 170 
115 75 170 
155 75 170 
140 | 105 220 


m] ο м ВЕ L l l ll l шлш ODER 


1 Cow-acre-days is a term used to express the carrying capacity 
of a pasture. It is the number of animal units carried per acre 
multiplied by the number of days the pasture is grazed during a 


single grazing season without injury to the sod. An acre of pasture 
that provides 30 days of grazing for 2 cows has a carrying capacity 
of 60 cow-acre-days. 


14 SOIL 


In general, the soils of this county are capable of sup- 
porting a. good growth of sugar maple, black cherry, ash, 
yellow-poplar, and red oak. Trees grow slowly on the shal- 
low soils and on the very poorly drained soils. 

Sixty-six percent of the existing woodland in the county 
is made up of soils that are excellent, very good, and good 
woodland sites; 28 percent of soils that ave fair sites; and 
6 percent of soils that are poor sites. 

А. landowner can favor the more desirable trees in his 
woodland by good woodland management. The soils and 
the climate are favorable; help in planning a program of 
woodland improvement can be obtained from. local tech- 
nicians. Flow much effort the landowner is willing to make 
toward improving his woodland probably depends on gen- 
eral economic conditions. 

Returns from excellent, very good, and good sites gen- 
erally justify the additional expense of improved manage- 
ment, but the potential yield, quality of the particular 
species growing on the site, and the market potential 
should be considered. Converting woodland of low-value 
species and a high proportion of poor-quality stems to its 
potential capacity may not be economically justifiable. 

Soils that are fair sites are the most difficult to ap- 
praise for management. А thorough appraisal of the 
woodland as to species and quality is essential, and the 
market potential should be investigated. A. proper anal- 
ysis of all these interrelated factors is essential in deter- 
mining the intensity of management, 

Returns from poor sites generally do not justify man- 
agement for the production of wood products. Neverthe- 
less, woodland is in most cases the most practical use for 
these soils. Generally such soils cannot be used for cropland 
or grassland, 

Table 2 rates the soils of the county according to limita- 
tions and hazards to be considered in management, to 
species suitability, and site quality for production of 
timber. 

The erosion hazard indicates the amount or intensity of 
practices needed to reduce or control erosion. A rating of 
slight indicates little ov no risk of erosion when wood 
products are harvested; few, if any, practices are needed 
for erosion control A rating of moderate indientes that 
erosion control measures are needed on skid and logging 
roads immediately after wood products are harvested. А. 
rating of severe means that erosion, especially gullying, is 
a severe hazard when wood products are harvested. Har- 
vesting and other operations should be done across the 
slope as much as possible. Skid trails and logging roads 
should be laid out on as low grades as possible, and water- 
disposal systems should be carefully maintained during 
logging. Erosion control measures are needed on logging 
ronds and skid trails immediately after logging. 

Equipment limitations are based on characteristics of 
the soils and topographic features that restrict or prohibit 
the use of equipment for harvesting trees and planting 
seedlings. Steepness of slope, stoniness, nnd wetness aro 
principal limitations. A rating of slight indicates very few 
limitations. А. rating of moderate indicates moderate limi- 
tations to equipment by some stones and boulders, mod- 
erately steep slopes, or wetness for part of the year. А rat- 
ing of severe means that steep slopes, stoniness, or pro- 
longed wetness makes tract-type equipment best for gen- 
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eral use and that, winches or similar special equipment are 
needed for some kinds of work. 

Seedling mortality refers to the loss of seedlings, either 
naturally occurring or planted, as a result of unfavorable 
soil characteristics. A rating of sligt means that no more 
than 25 percent, of the seedlings is likely to die and satis- 
factory restocking from the initial planting can be ex- 
pected. Adequate restocking ordinarily results from na- 
tural regeneration. А. rating of moderate means that the 
loss will be between 25 and 50 percent and some replant- 
ing is ordinarily needed. Natural regeneration cannot al- 
ways be relied upon for adequate and early restocking. A 
rating of severe indicates that more than 50 percent of 
seedlings is likely to die and that special seedbed pre- 
paration, superior planting techniques, and considerable 
replanting are needed for adequate and immediate restock- 
ing. Restocking cannot be expected to result from natural 
regeneration if the rating for seedling mortality is severe. 

Plant competition refers to the rate at which brush, 
grass, and undesirable trees are likely to invade wood- 
land stands. A rating of slight means that unwanted plants 
do not prevent adequate natural regeneration and early 
growth or interfere with adequate development of planted 
seedlings. A rating of moderate means that competition 
delays natural or artificial regeneration, both establish- 
ment and growth, but does not prevent the natural develop- 
ment of a fully stocked normal stand. Competition is severe 
if adequate natural or artificial regeneration ean be ob- 
tained only by intensive site preparation and maintenance, 
including weeding. 

The ratings for windthrow hazard represent an evalua- 
tion of factors that control the development of tree roots 
and, consequently, the possibility that trees will be up- 
rooted by wind. A rating of slight means that normally 
no trees are blown down by wind. А rating of moderate 
means that some trees can be expected to be blown down 
during periods of excessive soil wetness and strong wind. 
А. rating of severe means that trees will not stand alone 
in strong wind. 

The trees listed in the column headed “Species to be 
favored” are fast growing and have high economic value. 
In planning the development of an existing woodland, the 
landowner can determine, according to his objectives, the 
species to be favored when plantations are to be started. 
The trees listed in the column “For planting or seeding” 
are those best suited to the particular soil. 

Site quality indicates the ability of a soil to produce 
timber. The ratings are based on sample plots within 
the county and in adjacent counties. Other soils in the 
county that have characteristics similar to those of the 
soils studied were assumed to have approximately the 
same rating. Yield information on oak is based on data 
by G. L. Schnur (76). The ratings are based on site index, 
which is defined as the average height of the dominant 
and codominant trees in a stand at the age of 50 years. 
Foresters using this rating can determine the volume of 
timber that normal stands will produce at different ages. 
A site index of 85 or better is rated ezcellen?, and the ex- 
pected yield at age 50 is 13,750 or more board feet рег 
acre (published data for oak do not go beyond site index 
80) (International rule). A site index of 75 to 84 is rated 
very good, and the expected yield at age 50 is about 18,750 
board feet per acre. A site index of 65 to 74 is rated good, 


Тавһк 2.— Wood crops and factors in management 


Hazards Species to be favored— 
Series and map 
symbols Site quality ! 
Erosion Equipment Seedling Plant competition Windthrow In existing stands For planting or 
hazard limitations mortality seeding 
Allegheny: Aga, Very good....| Slight_.____ Slight.. Slight______] Severe for conifers; Slight_____- Yellow-poplar, red Yellow-poplar, 
AgB. moderate for oak, ash, sugar black cherry, red 
hardwoods. maple, black pine, black walnut, 
walnut, black larch, Norway 
cherry. spruce. 
Alton: 

АҺА, AhB, AhC | Fair_________ Slight... ` Slight. Severe----- Slight for conifers Slight... Red oak, black oak, | Red pine, larch, 
and hardwoods. red maple. white pino. 

ARDS EEE Slight------ Moderato...| Severe----- Slight Гог conifers Slight...... Red oak, blaek oak, | Red pine, larch, 
and hardwoods. red maple. white pine. 

АЕ ос аса Ва аъ: сеа Модегаће__._| Ῥονοτο..... Severe_____ Slight for conifers Slight...... Red oak, black oak, | Red pine, larch, 
and hardwoods. red maple. white pine. 

Alvira: AIA, AIB, Good. ....... Slight_____- Moderate___| Moderate___| Severe for conifers; Модегаће___| Yellow-poplar, red Yellow-poplar, larch, 
AIC, ArB. moderate for oak, ash, sugar Norway spruce, 
hardwoods. maple, red white spruce, 
maple. white pine. 
Armagh: Аз_______ Very поод___ _| Slight______ Severe... Severe_____ Moderate for coni- Severe... _- Red oak, ash, White pine, larch, 
fers and hard- sugar maple, red Norway spruce. 
woods. maple. 
Atkins: At .......] Fair. Slight...... Severe..... Severe... Severe for conifers Moderate...| Pin oak, red maple, White pine, white 
and hardwoods. зусатоге. spruce. 
Brinkerton: BrA, Good - Бие... Severe_____ Severe_____ Moderate for coni- Severe----- Yellow-poplar, red Yellow-poplar, 
BrB, В+, 1615 and hard- oak, ash, sugar larch, Norway 
woods. maple, red spruce, white 
maple. spruce, white pine. 
Canfield: 

Сав, CdC, CeB_ | Very good____| Slight... Slight... Slight______ Severe for conifers; Slight... Yellow-poplar, Yellow-poplar, 
moderate ог black cherry, red black cherry, 
hardwoods. oak, ash, sugar lareh, Norway 

maple. Spruce, white pine. 

Gebu se ае Very good....| Moderate __.| Μοάσταῖο...| бф... Severe for conifers; Slight. Yellow-poplar, Yellow-poplar, 
moderate for black cherry, red black cherry, 
hardwoods. oak, ash, sugar larch, Norway 

maple. spruce, white pine. 
Cavode: 

CIA, С!В_______ Very good....| Slight.___-. Moderate...| Moderate.. | Severe for conifers Moderate...| Yellow-poplar, Yellow-poplar, 
and hardwoods. black cherry, red black cherry, 

oak, ash, sugar larch, Norway 
maple. spruce, red pine, 
white pine. 

人 CE Very good.___| Moderate...| Moderate...| Moderate...| Severe for conifers Moderate...) Yellow-poplar, Yellow-poplar, 


See footnote at end of table. 


and hardwoods. 


black cherry, red 
oak, ash, sugar 
maple. 


black cherry, 
larch, Norway 
spruce, red pine, 
white pine. 
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TABLE 2.—Wood crops and faciors in management— Continued 


9T 


Hazards Species to be favored— 
Series and map 
symbols Site quality 
Erosion Equipment Seedling Plant competition Windthrow In existing stands For planting or 
hazard limitations mortality seeding 
Cookport: CoA, Very good....| Slight_____- Slighi-..... Slight Severe for conifers; Slight_____- Yellow-poplar, Yellow-poplar, 
CoB, CoC, moderate for black cherry, black cherry, 
Срв, Срс. hardwoods. red oak, ash, larch, Norway 
sugar maple. spruce, white pine. 
Ernest: 
ErB, Ε5Β...... Very воод____| Silight------ Slight. Slight------ Severe for conifers; Slight... Yellow-poplar, Yellow-poplar, 
moderate for black cherry, black cherry, 
hardwoods. red oak, ash, larch, Norway 
sugar maple. spruce, white pine. 
ES(gs алела ot Very good....| Moderate... | Slight___._- Slight. | Severe for conifers; Slight Yellow-poplar, Yellow-poplar, 
moderate Гог blaek cherry, blaek cherry, 
hardwoods. red oak, ash, larch, Norway 
sugar maple. spruce, white pine. 
Frenchtown: ҒеА, | Excellent..... Slight______ Severo... Severe. _--- Moderate for Severe- Yellow-poplar, Yellow-poplar, 
ΕεΒ. conifers and blaek cherry, black cherry, 
hardwoods. red oak, ash, larch, red pine, n 
sugar maple. Norway spruce, о 
white pine. = 
Gilpin: a 
GIB, СІС... Very good... .| Slight______ Slight______ Moderate___| Severe for conifers; Slight_____- Yellow-poplar, Yellow-poplar, 5 
moderate for black cherry, black cherry, = 
hardwoods. red oak, ash, larch, Norway = 
sugar таре. spruce, red pine, 
white pine. 
ενω Very good....! Moderate-- -| Moderate...| Модегаће___| Severe for conifers; Slight_.____ Yellow-poplar, Yellow-poplar, 
moderate for black cherry, black cherry, 
hardwoods. red oak, ash, larch, Norway 
sugar maple. spruce, red pine, 
white pine. 
Hanover: 
НаА, HaB, Very соод____| Shight______ Slight_----- Slight------ Severe for conifers; Slight------ Yellow-poplar, Yellow-poplar, 
HaC, HdB. moderate for black cherry, red black cherry, 
hardwoods. oak, ash, sugar larch, Norway 
maple. spruce, white pine. 
Нар, Нар______ Very good....| Модегаје___| Moderate...| Slight. Severe for conifers; Blight... ` Yellow-poplar, Yellow-poplar, 
moderate for black cherry, red blaek cherry, 
hardwoods. oak, ash, sugar larch, Norway 
maple. Spruce, white pine. 
HdE: μυ y Very 5009----| Severe----- Severe_____ Slight_____- Severe for conifers; Slight______ Yellow-poplar, Yellow-poplar, 
moderate for black cherry, red black cherry, 
hardwoods. oak, ash, sugar larch, Norway 
maple. spruce, white pine. 
Hazleton: 
Нев, HeC, HIB..| Good. Slight______ Slight______ Slight.. ---- Moderate for Slight. Yellow-poplar, Yellow-poplar, 
conifers; slight for black cherry, red black cherry, 
hardwoods. 


: oak, ash, sugar 
|. maple. 


larch, red pine, 
Norway spruce, 
white pine. 


ΗεΟ. ......... Good ___- 
ΗΠΡ........... Good_------- 
HARE Good. 
Monongahela: MoA, | Соод________ 
oB. 
Philo: Ph......... Excellent..... 
Pope: Po.......... Excellent... 
Ravenna: 
Кад, RaB.....- Excellent..... 
ΒαΟ......--.... Excellent..... 
Rexford: Re....... Good. ...... 


Tyler: Very good.... 


See footnote at end of table. 


Mode 


Slight 


Slight 


Slight 


Slight 


rate... 


Moderate... 


Slight 


Slight. 


Moderate .. 


Moderate... 


Бемеге_____ 


Slight------ 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Slight... 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Moderate... 


Moderate for 


conifers; slight for 


hardwoods. 


Moderate for 
conifers; slight for 
hardwoods. 


Moderate for 
conifers; slight for 
hardwoods. 


Moderate for coni- 
fers; slight for 
hardwoods. 


Severe for conifers; 
moderate for 
hardwoods. 


Severe for conifers; 
moderate for 
hardwoods. 


Severe for conifers 
and hardwoods. 


Severe for conifers 
and hardwoods. 


Severe for conifers; 
moderate for 
hardwoods. 


Severe for conifers 
and hardwoods. 


Slight______ 


БНаћ+_____- 


Slight------ 


Slight. |... 


Slight------ 


Бері. 


Moderate... 


Modcrate_ 


Модегаје___ 


Moderate... _ 


Yellow-poplar, 
black cherry, red 
oak, ash, sugar 
maple. 


Yellow-poplar, 
black cherry, red 
oak, ash, sugar 
maple. 


Yellow-poplar, 
black cherry, red 
oak, ash, sugar 
maple. 


Yellow-poplar, 
black cherry, ash, 
red oak, sugar 
maple. 


Yellow-poplar, 
black cherry, ash, 
black walnut, red 
oak, sugar maple. 


Yellow-poplar, 
black cherry, ash, 
black walnut, red 
oak, sugar maple. 


Yellow-poplar, red 
oak, ash, sugar 
maple, black 
cherry. 


Yellow-poplar, red 
oak, ash, sugar 
maple, black 
cherry. 


Black cherry, red 
oak, ash, sugar 
maple. 


Yellow-poplar, 
black cherry, red 
oak, ash, sugar 
maple. 


Yellow-poplar, 
black cherry, 
larch, red pine, 
Norway spruce, 
white pine. 

Yellow-poplar, 
black cherry, 
larch, red pine, 
Norway spruce, 
white pine. 

Yellow-poplar, 
black cherry, 
larch, red pine, 
Norway spruce, 
white pine. 


Yellow-poplar, larch, 
white pine, Nor- 
way spruce, black 
cherry. 


Yellow-poplar, larch 
Norway spruce, 
white pine, black 
walnut, black 
cherry. 


Yellow-poplar, 
larch, Norway 
spruce, white 
pine, black wal- 
nut, black cherry. 


Yellow-poplar, 
larch, Norway 
spruce, white 
spruce, white 
pine, black 
cherry. 

Yollow-poplar, 
larch, Norway 
spruce, white 
spruce, white 
pine, black 
cherry. 
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Black cherry, larch, 
Norway spruce, 
white spruce, 
white pine. 


Yellow-poplar, 
black cherry, larch, 
red pine, Norway 
spruce, white pine. 


LT 


Series and тар 
symbols 


Urban land: Um. 
Мо commercial 

timber on 
Urban land. 
For Monon- 
gahela part of 
Um, see 
Monongahela 
series, 


Wharton: 


TABLE 2.—Wood crops and factors im management —Oontinued 


SI 


Species to be favored— 


In existing stands 


Hazards 
Site quality 
Erosion Equipment Seedling Plant competition Windthrow 
hazard limitations mortality 
Very good....| Slight_.___- Slight____.- Slight______ Severe for conifers; Slight. 
moderate for 
hardwoods. 
Very good....| Moderate | Slight______ Slight_____- Severe for conifers; 
moderate for 
hardwoods. 
Very good....| Slight______ Slight------ Slight... Severe for conifers; Slight..... i 
moderate for 
hardwoods. 
Very good....| Moderate...| Moderate___] Slight ....] Severe for conifers; Slight... 
moderate for 
hardwoods. 
Very good....]| Severe----- Severe. .... Slight. Severe for conifers; БНаће_____- 


moderate for 
hardwoods. 


Yellow-poplar, red 
oak, ash, sugar 
maple. 


Yellow-poplar, red 
oak, ash, sugar 
maple. 


Yellow-poplar, 
black cherry, 
red oak, ash, 
sugar maple. 


Yellow-poplar, 
black cherry, 
red oak, ash, 
sugar maple. 


Yellow-poplar, 
black cherry, 
red oak, ash, 
sugar maple. 


For planting or 
seeding 


Yellow-poplar, black 
cherry, larch, 
Norway spruce, 
white pine. 


Yellow-poplar, 
black cherry, 
larch, Norway 
spruce, white pine. 


Yellow-poplar, 
black cherry, 
larch, Norway 
spruce, red 
pine, white pine. 

Yellow-poplar, 
black cherry, 
larch, Norway 
spruce, red pine, 
white pine. 

Yellow-poplar, 
black cherry, 
larch, Norway 
spruce, red pine, 
white pine. 
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For revegetation of strip шшез see Literature Cited (15) page 84. 
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and the expected yield at age 50 is about 9,750 board feet 
per acre, А. site index of 55 to 64 is rated fair, and the ex- 
pected yield at age 50 is about 6,300 board feet per acre. A. 
site index of less than 54 is rated poor, and the expected 
yield at age 50 is less than 3,250 board feet per acre. 

Yield information for yellow-poplar is based on data 
from Е. Е. McCarthy, Central States Experiment Sta- 
tion (10). An excellent site has a site index of 95 or better, 
and the expected yield at age 50 is 82,150 board feet per 
acre. A site index of 85-95 is rated very good, and the 
expected yield at age 50 is about 24.400 board feet per 
acre. A site index of 75-85 is rated good, and the expected 
yield at age 50 is about 17,620 board feet per acre. A site 
index of 65-75 is rated fair, and the expected yield at age 
50 is about 11,400 board feet per acre. A site index of 55- 
65 is rated poor, and the expected yield at age 50 is about 
5,600 board feet per acre. 

The site index for other trees, such as white pine, sugar 
maple, ash, and black cherry, varies somewhat. The better 
sites have the taller trees of the same species at an age of 
50 years and then decrease accordingly. More information 
on site index for other tree species can be obtained from 
the U.S.D.A. Soil Conservation Service and the Bureau 
of Forests, Department of Environmental Resources. 


Use of Soils as Wildlife Habitat * 


Tn Venango County, as elsewhere, the kinds and amounts 
of wildlife greatly depend on the kinds of soil, although 
this relationship between soil and wildlife is not always 
easily distinguished. Soil affects wildlife through its in- 
fluence on vegetation, which supplics food and cover for 
wildlife. 

Under natural conditions, the pattern or combination 
of vegetation in an area depends on the distribution of 
the various kinds of soil. An area is inhabited by species 
of wildlife whose habitat requirements are met by the 
vegetation in the area. If the natural conditions in the 
area are altered by drainage or other practices used in 
managing farmland or woodland, the kinds and patterns 
of vegetation change. Along with this change in vegetation 
isa change in the kinds and amounts of wildlife. 

White-tailed deer are a species of woodland wildlife, 
but they neither prefer nor do well in large, mature forests. 
They prefer a combination of brush and young trees, lesser 
amounts of mature trees, and small, open areas. Deer are 
found throughout Venango County. Excellent habitat sup- 
ports & high population of heavy animals that have large 
racks. The same ideal food nnd cover seems to produce 
good populations of ruffed grouse year after year. No 
correlation between the distribution and abundance of 
these species and the different kinds of soil has been de- 
termined. 

Black squirrels and gray squirrels are plentiful through- 
out woodland of the county. Fox squirrels inhabit the 
southern part of the county, where farmland is interspersed 
with woodland. All the soil associations of the county have 
some areas that are suitable for squirrels. 

A moderate population of ring-necked pheasants exists 


4By CLAYTON L, Hervey, wildlife biologist, Soil Conservation 
Service. 


in the extreme southwestern corner of Venango County, 
where corn and small grain are produced in the valleys. 
This area is classified by the Pennsylvania Game Com- 
mission as second-class pheasant range. This is range that 
has an established population and some natural reproduc- 
tion. Supplemental stocking is required, however, if the 
population is maintained. Generally, the capacity to pro- 
duce a desirable habitat for pheasants depends on soil 
fertility. Larger, healthier Birds are generally found on 
the most fertile soils, where there is a balance of habitat 
elements. 

Good populations of cottontail rabbits inhabit most soil 
associations of the county. They are most numerous in the 
Canfield-Ravenna and Hanover-Alvira soil associations, 
where cropland, grassland, and brushy areas are inter- 
spersed. Fewer rabbits are found in large cultivated fields 
and dense woodland. 

Wild turkeys inhabit the heavily wooded areas of the 
county in fair numbers. These areas are primarily in or 
near the Hazleton-Gilpin soil association, which consists 
of steep and very steep soils on sides of valleys. The 
physical characteristics of these soils make them. unsuit- 
able for cultivation, and, therefore, the soils have remained 
in permanent woodland. During the brood-rearing period 
of summer, wild turkeys commonly utilize the more level 
openland and cultivated areas. 

Black bear infrequently range into the northeastern 
corner of the county. 

Venango County provides good habitat for woodcock. 
Excellent populations are found along streams through- 
out the fall migration period. They are in or near the 
Alton-Monongahela-Philo and Hazleton-Gilpin soil as- 
sociations. 

Small populations of mourning doves occur throughout 
the county, except in areas of the Hazleton-Gilpin soil as- 
sociation. Some Canada geese, mallards, black ducks, and 
wood ducks can be found along the Allegheny River and 
other waterways and on ponds within the county. 

Muskrat, opossum, and raccoon are abundant. Fox, 
mink, weasel, and beaver are present in fewer numbers. 

The Allegheny River and French Creek furnish 74 miles 
of excellent warm-water fishing. Sixteen streams within 
the county provide 87 miles of trout water. 

In table 3 the soils of the county are rated according to 
their suitability for six kinds of wildlife food and cover, 
two kinds of water developments, and three kinds of wild- 
life (1). The categories rated in table 3 are described in 
the following paragraphs. 

Grain and seed crops are domestic grains or seed-produc- 
ing annual herbaceous plants that are planted to produce 
food for wildlife. Examples are corn, sorghum, wheat, 
millet, buckwheat, soybeans, and sunflowers, 

Grasses and legumes ave domestic perennial grasses and 
herbaceous legumes that are planted to furnish food and 
cover for wildlife. Examples are fescue, brome, bluegrass, 
timothy, redtop, orehardgrass, reed canarygrass, clover, 
trefoil, and alfalfa. 

Wald herbaceous upland plants ave native or introduced 
perennial grasses or forbs that generally are established 
naturally and that provide food and cover mainly for 
upland wildlife. Examples are ragweed, wheatgrass, wild- 
rye, oatgrass, pokeweed, strawberries, beggarweed, golden- 
rod, and dandelion. 
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Soil series and тар 


БОП, SURVEY 


TABLE 3.—Suttability of 


symbols 
Grain and seed 
craps 
Allegheny: 
A ood sede Well ви ей--------- 
Ла Ва S: epops Βηϊϊοα.........------ 
Alton: 
АҺА, АВВ, ΑΠΟ..! Suited 
ΑΠΌ... ees сас Poorly μμ”... 
АЕ Si Not sujted---------- 
Alvira 
ATA Ruited_------------- 
Al Bragas ж ттен ϑη]ίοι.........-.-. 
AIC See i те Suited. ш----------- 
ДЕБ u аа Not suited 2.22.2. 
Armagh: Α5........ Poorly suited. ------ 
Atkins: At---------- Poorly зинеа _______ 
Brinkerton: 
BEA αμ... Poorly suited... 
ΠΕΡ назы Еа Poorly зи в ------- 
Во аар Not suited---------- 
Canfield: 
САВ ie. а Suited...... 
Сабоа о 1222 Suited 
СеВ, CeD_------- Not бей —-------- 
Cavode: 
CEASE Әйіей----------.-- 
CPB за a Suited- - 
CIGI сељака вина ὑπ 222-22. 
Cookport: 
Co Acs eee кв сем Well suited --------- 
COB cell Suited------------- 
CoU таа | ϑηϊίοῖ........-----. 
СрВ, СрС------- Notsuited---------- 
Ernest: 
AB ct eec μμ... 
ESB ξοζ........ Not suited... 2. 
Frenchtown: 
Ре А са целини Poorly suited. À 
Ре eza ss 2 з Poorly suited_ 2222. 
Gilpin: 
GIB, 61С-------- Suited. ο ο «ος 
СТО еса җе Poorly suited_------ 
Мапоуег: 
Had, HaB, HaC.! Suited. 
πο вани Poorly suited... 
Нав, нар, HdE..| Not suited---------- 
Hazleton: 
Нев, HeC....... πμ... 
Ро КЕДЕН Poorly suited... 
НІВ, Нар, HnF..| Not suited. 
Monongahela: 
OAS Well sulited_-------- 
МоВ------------ бп ей—-------—----- 
Philo: Ph.......... Poorly suited__ 
Popes Ро:-.2----44- Poorly suited. ...... 


See footnote at end of table. 


Wildlife habitat elements 


Grasses and Wild herbaceous Hardwood trees, Coniferous woody 
legumes upland plants shrubs, and vines plants 
Well suited... i. Well μμ... Well suited--------- Poorly suited... 
Well suited Well suited... Well suited. Poorly винед _____ 
Well suited... .... Well suited. Suited_------------ Suited----------- 
Suited Well suited_--------- Suited == Suited----------- 
Poorly suited _____. Well suited... Suited Бинед_._________ 
Suited ----------- Well suited Well suited... Well suited. 
Βηἰζφα...---------. Well suited Well suited... Well suited_------- 
Suited: ae Well suited Well вие... Well suited___.___ 
Poorly suited. 2... Poorly suited... Suited------------- ὑπ μμ... 
Suited Suited------------- Suited------------- Suited----------- 
Suited. Suited------------- Suited Suited ----------- 
Suited LLL LL Lol. Suited... LL coll. Suited бийейш—--------- 
Suited ---_. Suited μα... Ббийейш---------- 
Poorly suited... Poorly suited... ὑπ ο μμ”... Suited----------- 
Well suited--------. Well suited___ Suited Suitedq----------- 
Well suited. Well suited--------- Suited Suited----------- 
Poorly suited n- Poorly suited _______ Suited SEA 
Suited... Le. Well suited. Well suited... Well suited_______ 
SEO St Well suited... 1... Well suited... 22. Well suited. ...... 
Suited e Well suited___ - Well винед_________ Well suited. ...... 
Well suited____ Well suited... l.l. Well suited___ Well suited... .... 
Well μμ”... Well вимеда _________ Well suited--------- Well suited_------- 
Well suited LL... Well suited... Well suited... Well suited... 
Poorly suited... Poorly suited. ϑιϊΐθα.....--------. Вибе ----------- 
Well Πο... Well suited_._______ Well suited... Well suited 
Poorly Stlited------- Poorly suited. ...... uited. ------------ Sujited----------- 
Suited_------------ Suited------------- Suited сымы ысты Suited----------- 
Suited о раро Suited Suited... Suited- ---------- 
Well suited... Well suited... Suited------------- Suited 
Suited------------- Well suited... Ευ {ος ο ον - Suited----------- 
Well sujted_-------- Well suited... Well sutited--------- Well suited_------- 
Suited. . - Well suited... Well suited... Well suited. 
Poorly suited... Poorly suited_------ Suited_------------- Suitedq----------- 
Well suited--------- Well зинеа _________ Well suited--------- Well suited------- 
Suited Well зинеа___._____ Well suited. Well suited_______ 
Poorly suited... Poorly suited------- Suited------------- πο μα 
Well suited... Well воіеа... Well suited... --- Well suited------- 
Well suited Well suited... Well винеда ___._____ Well suited. ...... 
Suited. ------------ Suited. Well зиКеЯ--------- Well suited... ..... 
ВиеЯ------------- Suited Well зиЦеЧ_--.----- Well suited_______ 
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Wild herbaccous Shallow-water Shallow excavated Openland Woodland Wetland 

wetland plants development ponds 
Not зи Це ---------- Not suited---------- Not suited_---------- Well заце4--------- Well suited___ Not suited, 
Not suited---------- Not suited_--------- Not suited... ------ Well suited. Not suited---------- Not suited. 
Not suited Not suited---------- Not suited---------- Well suited____ Suited--.----------- Not suited. 
Not suited___ Not ва Це@---------- Not suited---------- Suited------------- Suited_------------ Not suited. 
Not зиЦю4---------- Not suited---------- Not виЦеа---------- Poorly suited... Suited------------- Not suited. 
Suited Зе с аа Suited. Well suited--------- Well sujted--------- Suited. 
Poorly sui Not suiteq---------- Not suited---------- Well suited--------- Well suiited--------- Poorly suited. 

te Not suited---------- Notsuited---------- Well suited--------- Well suited--------- Not suited. 

Poorly suited ------ Not suited---------- Not suited---------- Poorly suited. ------ Suited------------- Not suited. 
Well suited- ------- Well suited- ------- Poorly suited- ------ Suited- ------------ ϑι![οά------------- Well suited. 
Зи Бе ------------- Poorly suited------- Suited- ------------ Poorly suited... ...- бива ------------ Suited. 
Well заЦе9--------- Wellsuited__ Well suited--------- ВиНеЯ------------- Eulted. ЕКЕН Well suited. 
Suited Not вшйейшш-------- Notsuited_--------- Suited Suited------------- Not suited. 
Well suited______--- Suited------------- Well suited--------- Poorly suited Suited------------- Well suited. 
Not зи еЯ---------- Not suited---------- Not suited____.----- Well suited--------- Suited------------- Not suited. 
Well suited--------- Well suited--------- Well воіеа 2.2.22 Well suited... ---« Suited------------- Well suited. 
Not suited... Not suited. --- Not suited. ......... Poorly suited- ------ Suited------------- Not suited. 
Suited-_------------ Well вийей—-------- Well suited--------- Suited. 
Poorly sujted------- Well suited_--------- Well suited_--------- Poorly suited. 
Not suited_--------- Well suited Well suited. ..------ Not suited. 
Poorly suited... Poorly suited__.---- Poorly suited------- Well suited. ........ Well suitod--------- Suited. 
Not suited. Not suited_--------- Not suited___.---..-- Well suited... Well suited--------- Not suited. 
Not suiteq---------- Not suited... --- Not suited. Well suited--------- Well suited... ...... Well suited. 
Not suited. Not suited... ....-- Not suited Poorly suited. ------ ὑπ ------------- Not suited. 
Not suited______.--- Not ви 64 ---------- Not suited---------- Well зиЦеЯ_-------- Well suited--------- Not suited. 
Not виЦеЯ---------- Not ви ей —-.------ Not suited---------- Poorly suited. ------ Suited.------.----- Not suited. 
Well suited--------- Well suited--------- Well suited--------- Suited. —----------- Өшїед—------------ Well suited. 
Poorly suited------- Not suited---------- Not suitod___ Sile бийей------------- Not suited. 
Not suited_...------ Not suited---------- | Not винед______.--- Well suited--------- Зицеа------------- Not suited. 
Not suited... 2... Not suited---------- Not suited...--.---- Suited. ...--------- Suited_------------ Not suited. 
Not впИеа.......... Not suited... __.__-_- Not suited... ------ Well зињед ____-_.--- Well за Це --------- Not suited. 
Not suited___ Not suited---------- Not suited... 2222... Вице ------. ------ Well suited... ...... Not suited. 
Not suited---------- Not suited... ------- Not suited---------- Poorly suited------- Suited 2-2-2... Not suited. 


Not зиЦе@_--------- 
Not suited... ......- 
Not suited---------- 


Poorly suited. ...... 
Not виЦе4---------- 
Poorly suited... 
Not зи Цед---------- 


Not suited---------- 
Not виЦе4---------- 
Not ви Ие4---------- 


Poorly зиИеЯ------- 
Not ваЦе4---------- 
Poorly заЦеЯ------- 


Not suited_---------- 


Not suited... ------ Well suited. ........ 
Not suited. 81146е9------------- 
Not suited... === Poorly suited__.---- 
Poorly suited------- Well suitedq--------- 
Not виЦед---------- Well зиЦе4--------- 
Poorly suited------- Suited_------------ 
Not suited---------- Suited___------.--- 


Well suited- -------- 
Well suited. -------- 
Suited- ------------ 


Well suited- -------- 
Well suited. ........ 
Well suited......... 
Well suited. .......- 


Not suited. 
Not suited. 
Not suited. 


Suited. 
Not suited. 
Poorly suited. 


Not suited. 
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Wildlife habitat elements 
Soil series and map 
symbols | 
Grain and seed Grasses апа Wild herbaceous Hardwood trees, Coniferous woody 
сгорз legumes upland plants shrubs, and vines plants 
Ravenna: 
RAA a ENS Suited------------- Био а аи to Well suited _________ Well suited... Well suited... 
RAB ϑπϊρη................ Suited------------- Well зинед__._______ Well вињед. ________ Well suited. ______ 
Кас su sassa Вией ------------- Suited- ος LLL Well suited--------- Well suited_._______ Well suited.. 
Rexford: Re......... Suited Suited.. aL Suited------------- ϑυϊίοα.............. Suited 
Strip mines: Sm. 
Tyler: Tyas Suitedq_------------ SIE Well suited... Well suited--------- Well suited------- 
Urban land: Um.! 
Wharton: 
УВ, WhC........ Suited Well suited. o ....... Well suited 2-2... Well suitecd--------- Well suited 
Wooster: 
МВ, WoC...... Suited. Well suited--------- Well suited... Well suited. Well suited. ο... 
OD) sae баны Poorly suited... ЗиИеЧ------------- Well suited--------- Well suited____ Well suited------- 
WsD, WsE...... Not suited -a-nn Poorly suited... Poorly suited... Suited Suited. -------- 


1 Variable. Requires onsite investigation. 


Hardwood trees, shrubs, and vines are deciduous trees, 
shrubs, and woody vines that produce fruit, nuts, buds, 
catkins, twigs, or foliage that is used extensively as food 
for wildlife. They commonly are established naturally 
but also may be planted. Examples are oak, beech, cherry, 
hawthorn, dogwood, viburnums, holly, maple, birch, and 
poplar. Smaller plants include grapes, honeysuckle, blue- 
berries, briers, greenbrier, raspberries, and roses. 

Coniferous woody plants are cone-bearing trees and 
shrubs that are important to wildlife primarily as cover 
but that also furnish food in the form of browse, seeds, or 
cones, These trees and shrubs are cammonly established 
naturally, but they also may be planted. Examples are 
pine, spruce, white-cedar, hemlock, fiv, redeedar, juniper, 
and yew. 

Wild herbaceous wetland plants are annual and peren- 
nial grasses and erasslike plants on moist to wet sites. 
These plants do not include submerged or floating aquatic 
plants that produce the food and cover used mainly by 
wetland wildlife. Examples of wetland food plants are 
smartweed, wild millet, bulrushes, sedges, wild rice, switch- 
grass, reed canarygrass, and cattails. 

Shallow-water developments ave areas of water that 
have been made by building low dikes or levees, digging 
shallow excavations, or using devices to control the water 
of marshy streams or channels. 

Shallow excavated ponds ave dug-out areas or a combina- 
tion of dug-out areas and low dikes that hold water of 
suitable quality, suitable depth, and ample supply for the 
production of wildlife. Such a pond should have an aver- 
age depth of less than 5 feet. Also required is a perma- 
nently high water table or another source of unpolluted 
water of low acidity. 

Opentand wildlife consists of the birds and mammals 
commonly found in crop fields, meadows and pastures, and 
nonforested, overgrown land. Among these are quail, ring- 
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necked pheasants, mourning doves, woodcock, cottontail 
rabbits, meadow Јама, killdeer, and field sparrows. 

Woodland wildlife consists of birds and mammals com- 
monly found in wooded areas. Examples are ruffed grouse, 
wild turkeys, wood thrushes, warblers, vireos, deer, squir- 
rels, and raccoon. 

Wetland wildlife consists of birds and mammals com- 
monly found in marshes and swamps. Examples are ducks, 
geese, heron, snipe, rails, coots, muskrat, mink, and beaver. 

Each rating under “Kinds of wildlife” in table 8 is 
based on the ratings listed for habitat elements in the first 
part of the table. For openland wildlife the rating is based 
on the ratings shown for grain and seed crops, grasses and 
legumes, wild herbaceous upland plants, hardwood woody 
plants, and coniferous woody plants. The rating for wood- 
land wildlife is based on the ratings listed for grasses and 
legumes, wild herbaceous upland plants, hardwood woody 
plants, and coniferous woody plants. For wetland wildlife 
the rating is based on the ratings shown for wetland food 
ала cover plants, shallow-water developments, and shallow 
excavated ponds. 

ΑΠ the soils in the county are suitable for some kinds of 
wildlife, but some of the soils are more suitable for culti- 
vated crops. On the soils in capability classes I, ТТ, ТТТ, and 
ТУ, crops may be more valuable than wildlife, but wildlife 
may be plentiful on these soils and is а secondary crop. 
Soils in class VIT are unsuitable for cropland but are suit- 
able for wildlife and woodland. 

Many practices used primarily to improve the soil and 
to increase стор production also benefit wildlife. Contour 
striperopping provides a mixture of cover and increases 
the amount of food and cover that wildlife can use. During 
winter, cover crops and crop residue are used by wildlife 
for food and cover. Diversion terraces and grassed water- 
ways provide travel lanes and nesting places. Food and 
cover for wildlife ave increased by fertilization and liming. 
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Wildlife habitat elements—Continued 


Kinds of wildlife 


Wild herbaceous Shallow-water Shallow excavated Openland Woodland Wetland 

wetland plants development ponds 
Μπ ------------ SURGES Өшісі-----.------- Well suited. ------- Well зиЦеа--------- Suited. 
Poorly suited. ..... Not гињед.________- | Not suited____-..-- | Well suited. 222... Well зиЦеЯ--------- Not suited. 
Not suited... ....- Not suited... 22... Not suited_--------- Well suited--------- Well suited__-_----- Not suited, 
Suited. ----------- Suited- ------------ бишей... Suited ------------ Suited- ------------ Suited. 
Sree Зена не За Нед ------------ Well suited --------- Well suited--------- Suited. 
Not suited--------- Not Suited_---------- Not ва еЯ--------- Well өшісі.-------- Well suited___.----- Not suited. 

| . 

Not зи е9--------- Not suited_--------- Not suited... ------ Well зи Ве --------- Well suited__ ---- Not suited. 
Not зиЦе@--------- Not suited---------- Not suited--------- Яве ------------ Well suited --------- Not suited. 
Not suited. _--- Not зи Цей _______..-| Not suited. Poorly suited. ------ ЯицеЯ------------- Not suited. 


Practices used primarily to benefit wildlife supplement 
the praetices used primarily to increase crop yields. Plant- 
ings of grasses and legumes along field borders provide 
nesting places and food for wildlife. Hedgerows planted 
on eropland furnish travel lanes, food, and cover, and they 
also fence the field and give some protection to the soil. 
Small patches of corn, small grain, and soybeans that are 
planted to supply food for wildlife ave particularly valu- 
able in abandoned or idle areas, especially if located near 
good cover or between wooded areas and open fields. 

Habitat for wetland wildlife can be made or improved 
by digging ponds in pastures or by installing special struc- 
tures for water control in marshy areas to develop shallow- 
water impoundments. The ponds can be stocked with fish, 
and they are also used by migratory waterfowl as resting 
places. If shrubs and trees are planted around these ponds, 
they will attract many other kinds of wildlife. Shallow- 
water impoundments are breeding grounds and feeding 
areas for waterfowl and shorebirds. Muskrat, mink, and 
other furbearers also benefit from these developments. 
Because many of the soils in the county are not suitable 
sites for ponds, the sites should be selected with care before 
a pond is planned. 

The greatest damage to aquatic life in the waters of the 
county is from pollution and erosion sediments. Fish are 
killed by drainage from strip mines, industrial waste, oil 
spills, sewage, insecticides, and herbicides. The greatest 
danger to aquatic life in the county is drainage from strip 
mines. This drainage, commonly acid and high in content 
of iron, has been responsible for killing many fish. Several 
streams no longer support aquatic life because of mine 
drainage. Sediments from soil erosion are also damaging. 
As these sediments wash into rivers and streams, they settle 
and cover spawning beds and recently hatched fish. The 
sediments destroy food and food-producing areas. By fill- 
ing pools, they cause water temperature to rise to a point 


that is harmful to fish. Erosion of streambanks, commonly 
caused by overgrazing, is particularly damaging. Stream- 
banks can also be protected by plantings. Ideally, the 
entire watershed should be protected by carrying out а 
complete plan that protects every farm and all the land 
in the watershed. 


Engineering Uses of the Soils ° 


This section is useful to those who need information 
about soils used as structural material or as foundation 
material upon which structures are built. Among those 
who can benefit from this section ave planning commissions, 
town and city managers, land developers; engineer's, con- 
tractors, and farmers. 

Among properties of soils highly important in engineer- 
ing are permeability, sheer strength, compaction charac- 
teristics, soil drainage. condition, shrink-swell potential, 
grain-size distribution, plasticity, and reaction. Also im- 
portant are depth to the water table, depth to bedrock, 
and soil slope. These properties, in various degrees and 
combinations, affect construction and maintenance of 
roads, airports, pipelines, foundations for small buildings, 
irrigation systems, ponds and small dams, and systems 
for disposal of sewage and refuse. 

Information in this section of the soil survey can be 


helpful to those who— 


1. Select potential residential, industrial, commercial, 
and recreational areas. 

2, Evaluate alternate routes for roads, highways, pipe- 
lines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 


8 Jonn В. TAQUISH, civil engineer, Soil Conservation Service, 
helped prepare this section. 
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4, Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for controlling 
water and conserving soil. 

5. Correlate performance of structures already built 
with properties of the kinds of soil on which they 
are built, for the purpose of predicting performance 
of structures on the same or similar kinds of soil 
in other locations. 

6. Predict the trafficability of soils for cross-country 
movement of vehicles and construction equipment. 

7. Develop preliminary estimates pertinent to con- 
struction. in a particular area. 

Most of the information in this section is presented in 
tables 4, 5, and 6, which show, respectively, results of engi- 
neering laboratory tests on soil samples, estimated soil 
properties significant in engineering, and interpretations 
for selected engineering uses. 

This information, along with the soil map and other 
parts of this publication, can be used to make interpreta- 
tions in addition to those given in tables 5 and 6, and it 
also can be used to make other useful maps. 

This information, however, does not eliminate need for 
further investigations at sites selected for engineering 
works, especially works that involve heavy loads or require 
excavations to depths greater than those shown in the 
tables, generally depths greater than 6 feet. Inspection of 
sites, especially the small ones, is also needed because many 
delineated areas of a given soil mapping unit may contain 
small areas of other kinds of soil that have strongly con- 
trasting properties and different suitabilities or limitations 
for soil engineering. 

Some terms used by soil scientists have different mean- 
ings in soil science than they have in engineering. The 
Glossary defines many such terms. 


Engineering classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system 
(22) used by the Soil Conservation Service, the Depart- 
ment of Defense and other agencies, and the AASHO 
system adopted by the American Association of State 
Highway Officials (2). 

In the Unified system, soils are classified according to 
particle-size distribution, plasticity, liquid limit, and 
organic-matter content. Soils are grouped in 15 classes. 
There are eight classes of coarse-grained soils, identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes 
of fine-grained soils, identified as ML, СІ, OL, MH, CH, 
and ОН; and one class of highly organic soils, identified as 
Pt. Soils on the borderline between two classes are desig- 
nated. by symbols for both classes; for example, ML-CL. 

The ААЗНО system is used to classify soils according 
to those properties that affect use in highway construction 
and maintenance. In this system, a soil is placed in one of 
seven basic groups that range from A-1 through A—7 on 
the basis of grain-size distribution, liquid limit, and plas- 
ticity index. In group A-1 are gravelly soils of high bear- 
ing strength, or the best soils for strength when wet and 
the poorest soils for subgrade. Where laboratory data 
are available to justify a further breakdown, the A-1, 
Α-9, and А-Т groups ате subdivided as follows: А-1-а, 
A-I-b; А-9-4, А-9-5, А-9-6, А-9-7; and А-7-5 and 
А-%-6. Within each group, the engineering value of a 
soil material enn be indicated by a group index number. 
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Group indexes range from 0 for the best material to 20 
or more for the poorest. The AASITO classification. for 
tested soils, with group index numbers in parentheses, is 
shown in table 4; the estimated classification, without 
group index numbers, for all soils mapped in the survey 
area 18 shown in table 5. 

USDA texture is determined by the relative proportions 
of sand, silt, and clay in soil material that is less than 2.0 
millimeters in diameter. 


Engineering test data 


Table 4 contains the results of engineering tests per- 
formed by the Pennsylvania Department of Transporta- 
tion on several major soils in Venango County. The table 
shows the location where samples were taken, the depth to 
which sampling was done, and the results of tests to deter- 
mine particle-size distribution and other properties sigifi- 
cant in soil engineering. 

Maximum dry density is the maximum unit dry weight 
of the soil when it has been compacted with optimum 
moisture by the prescribed method of compaction (ASTM 
D-698). The moisture content that gives the highest dry 
unit weight is called the optimum moisture content for the 
specific method of compaction. 

Mechanical analysis shows the percentages, by weight, 
of soil particles that pass sieves of specified sizes. Sand 
and coarser materials do not pass the No. 200 sieve. Silt 
and clay particles pass the No, 200 sieve. Silt is that 
material larger than 0.002 millimeter in diameter that 
passes the No. 200 sieve, and clay is that fraction smaller 
than 0.002 millimeter in diameter that passes the No. 200 
sieve, 

The clay fraction was determined by the hydrometer 
method, rather than by the pipette method used by most 
soil scientists to determine the clay content of soil samples. 

Liquid limit and plasticity index indicate the effect, of 
water on the strength and consistence of soil material. As 
the moisture content of a clayey soil is increased from a 
dry state, the material changes from a solid to a plastic 
state. If the moisture content is further increased, tho 
material changes from a plastic to a liquid state. The plas- 
tic limit is the moisture content at which the soil material 
passes from solid to plastic. The liquid limit is the moisture 
content at which the material changes from plastic to 
liquid. The plasticity index is the numerical difference 
between the liquid limit and the plastic limit. It indicates 
the range of moisture content within which a soil material 
is plastic. 


Estimated soil properties significant in engineering 


Table 5 provides estimates of soil properties important 
in engineering. The estimates are based on field classifica- 
tion and descriptions, on physical and chemical tests of 
selected representative samples, on test data from com- 
parable soils in adjacent areas, and on detailed experience 
with the individual kinds of soil in the survey area. 

Depth to seasonal high water table indicates the depth 
to which free water will rise at least once a year, measured 
in feet from the surface. 

Depth to bedrock is measured in feet from the surface. 
It is the range in which bedrock is encountered in most 
areas of a particular soil. Bedrock is considered the solid 
or fractured rock that underlies the soil and other uncon- 
solidated material. 
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Depth from surface indicates the depth to the significant 
layers for which properties have been estimated. Those 
layers ате described In the section *Descriptions of the 
Soils." Тһе estimates of properties of significant layers 
that are given in succeeding columns are ranges of values 
for a representative soil profile, Variations from these 
values are to be expected. Most engineering interpretations 
are based on the soil material below a depth of 6 to 10 
inches. The soil above this depth ordinarily contains too 
much organic matter to be used in engineering structures, 
but it is commonly saved and used as topsoil on benches 
and slopes to promote the growth of vegetation. 

The coarse fraction greater than 3 inches was not in- 
cluded in the mechanical analysis; it is а field observation 
made at the time the sample was collected. 

USDA texture is determined by the relative proportions 
of sand, silt, and clay in soil material that is less than 2.0 
millimeters in diameter. 

Permeability, as used in table 5, relates to movement of 
water downward through undisturbed and uncompacted 
soil. It does not include lateral seepage. The estimates 
are based on structure and porosity of the soil. Plowpans, 
surface crusts, and other properties that result from use 
of the soils are not considered. 

Available moisture capacity is the capacity of soils to 
hold water available for use by most plants. See Glossary. 

Reaction is the degree of acidity or alkalinity of a soil, 
expressed as a pH value, The relative terms used to de- 
scribe soil reaction are given in the Glossary. 

Estimates for optimum moisture for compaction and 
maximum dry density, both of which are defined in the 
subsection “Engineering test data,” are not given for the 
upper layer, because in most places this material is not 
used in engineering construction. 

Shrink-swell potential is an indication of the volume 
change to be expected of the soil material with changes 
in moisture content. Shrinking and swelling of soils cause 
much damage to building foundations, roads, and other 
structures. A high shrink-swell potential indicates hazards 
to the maintenance of structures built in, on, or with such 
materials. 

Corrosion potential indicates the potential danger to 
uncoated metal or concrete structures through chemical 
action that dissolves or weakens the structural material. 
Structural materials may corrode when buried in soil, and 
а given material corrodes in some kinds of soil more 
rapidly than in others. Extensive installations that inter- 
sect soil boundaries or soil horizons are more likely to be 
damaged by corrosion than are installations entirely in 
one kind of soil or soil horizon. 


Engineering interpretations 


Information useful to engineers and others who plan 
to use soil material in construction of highways, farm 
facilities, and pipelines is given in table 6. The ratings 
and interpretations in this table are based on the estimates 
of soil properties in table 5; on available test data, includ- 
ing those in table 4; and on field experience. Detrimental 
or undesirable features are emphasized. 

Suitability of a soil for winter grading is based mainly 
on the occurrence of a seasonal high water table, which 
interferes with moving, mixing, and compacting the soil 
material when temperatures nre below freezing. 


A soil that has a surface layer relatively free of gravel, 
loamy in texture, and high in organic-matter content is 
rated good as a source of topsoil. 

A soil that has & significant amount of relatively clean 
gravel or sand in the solum or substratum is rated good as 
à source of sand and gravel. 

To be rated good as a source of road fill, a soil must be 
moderately well drained or well drained and at least mod- 
erately deep. 

А high water table, stones, slopes, а flood hazard, and 
instability are detrimental features that have to be con- 
sidered in selecting locations for highways. 

A high water table, corrosion potential, wall stability, 
and depth to bedrock are features to be considered in pipe- 
line construction. 

The rate of permeability, which is an indication of the 
amount of water that will be lost through seepage, is a soil 
feature of major importance in the selection of the reser- 
voir area for a pond. The embankment or dam is affected 
by stability, compaction characteristics, and permeability 
of the soil material. 

Trrigation systems, drainage, terraces, diversions, and 
waterways are affected by slope, permeability, depth to the 
water table, stoniness, and the flood hazard. 


Use of Soils in Town and Country Planning 


This section provides information of special interest to 
those persons or organizations responsible for town and 
country plans, which rely on selective soil use for their suc- 
cess. The section provides a sound factual basis for devel- 
oping wise plans for land use in Venango County and its 
political subdivisions. Interpretive maps to assist in deter- 
mining the degree and kind of limitation of the soils of 
any given area can be made from the soil maps and the 
information in table 7. 

The information in this section is presented for general 
guidance to officials and developers concerned with select- 
ing suitable uses for soils and avoiding mistakes and costly 
changes in plans resulting from improper use. Although 
this information and the soil maps give general guidance, 
it is emphasized that the mapping and written informa- 
tion are restricted in detail by the map scale and should be 
used only in planning more detailed field investigations to 
determine the onsite condition of the soil. 

Soil features alone are evaluated in this section, since 
the ease or difficulty of making improvements is largely 
controlled by the characteristics of the soils. It is recog- 
nized, however, that such factors as locations and other 
economic factors often determine the ultimate use of an 
area, regardless of soil limitations. 

Table 7 lists all the soils in the county and shows the 
kinds and estimated degree of limitation for specific uses. 
Soil features that have an important effect on town and 
country planning uses are depth to bedrock, permeability, 
flooding, depth to seasonal water table, soil texture, soil 
slope, and stoniness. Relative degrees of limitation used 
are slight, moderate, and severe. А. rating of slight indi- 
cates that the soil area generally has few limitations for 
the use being considered. A rating of moderate indicates 
that the soil has limitations that require special practices 
to overcome or correct them. A rating of severe indicates 
that the soil has limitations very difficult or expensive to 
overcome or cerrect. 
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TABLE 4.—Hnginecring 


[Tests performed by the Pennsylvania Department of Transportation Soil Testing Laboratory, Harrisburg, Pennsyl- 


Moisture density! 
Pennsylvania |Depth from 
Soil name and location Parent material engineering surface 
report No. Maximum | Optimum 
dry density| moisture 
Allegheny: m. Lojen. ft. Ра. 
1 mile northwest об E[annansville------------------ Alluvium. 67-37098 12-22 15 15 
67-37099 30-90 128 9 
Alvira: 
0.125 mile east of Sunvillo----------------------- Glacial tili. A-48104 21-29 114. 16 
А-48105 43-55 121 | 12 
Canfield: 
4.25 miles northwest of Polk_--------------------- Glacial till. А-48110 13-19 110 17 
А-48111 57-62 125 8 
Cookport: 
5.75 miles east of Oil City----------------------- Sandstone, siltstone, and | А-48100 13-20 117 14 
shale. A-48101 38-60 119 13 
Hanover: 
1 mile north of Сһетгуігес----------------------- Glacial till. 67-37116 9-20 111 16 
67-37117 48—60 121 18 
Monongahela: 
0.85 mile south of Niles___-.---.---------------- Alluvium. A-48116 14-26 108 18 
A-48117 67-72 116 11 
Philo: 
1.3 miles northeast of CooPperStOWNn 2...2. Alluvium. 67-37092 9-22 101 20 
67-37093 87-60 111 14 
Ravenna: Я 
1.5 miles northeast of Utica... ------------------ Glacial till. 67-37090 13-24 100 16 
67-37091 43-60 126 10 
Wooster: u 
1 mile north of Hannasville ....------...-----.. Glacial till. 67-37106 11-22 113 15 
67-37107 47-60 124 11 


1 Based on ААЗНО Designation: T 99-57 (2). 

2 Mechanical analysis according to ААЗНО Designation: Т 88-57 (2). Results by this procedure may differ somewhat from results 
obtained by the soil survey procedure of the Soil Conservation Serviee (SCS). In the ААЗНО procedure, the fine material is analyzed by 
the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 
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test aata 


vania, in accordance with standard procedures of the American Association of State highway Officials (2) (AASHO)] 


Mechanical analysis ? Classification 
Percentage passing sieve— Percentage smaller than— | Liquid [Plasticity 

SIN — — | limit index 1 

ААВНО Unified 
3 М No.4 | №. 10 | №. 40 | Мо. 200 | 0.05 0.02 | 0.005 | 0.002 

inch inch (4.7 (2.0 (0.42 (0.074 | mm. | mm. | mm. | mm. 
mm.) mm.) mm.) mm.) 
Pet. 
100 98 92 90 86 82 76 50 25 18 31 7 | A-4-(8) ML 
100 81 54 39 21 8 7 4 2 2 17 3 NP | A-1-a(0) GW-GM, 
SW-SM 
100 84 79 77 73 60 55 39 25 18 29 8 | А-4- (5) СІ, 
100 96 89 85 79 58 58 38 24 18 24 7 | А-4- (5) ML- СГ 
100 100 | 97 96 94 81 82 65 33 22 31 7 | А-4- (8) MI. 
100 93 79 73 65 32 30 16 6 4 NP NP | А-2-4(0) SM 
100 100 92 85 80 57 54 38 24 18 27 4 | A-4-(6) ML 
100 96 83 75 69 49 42 22 12 9 24 1 | A-4-(3) SM 
100 88 85 82 78 66 60 45 27 21 31 9 | A-4-(6) СІ, 
100 83 74 70 66 48 42 32 24 20 31 12 | A-6-(3) GC, SC 
100 100 100 99 99 96 87 64 35 25 35 10 | А-4-(8) ML 
100 94 84 78 66 18 12 5 2 2 МР МР | А-2-4-(0) SM 
1004. 2222-224 100 99 81 70 41 23 16 34 7 | А-4 (8) ML 
100 55-шы. να 100 100 54 40 22 12 8 21 МР | А-4 (4) ML 
100 99 98 97 95 | 87 | 80 | 56| 31] 24 32 10 | А-4-(8) СІ. 
100 90 84 80 73 50 43 26 13 9 19 3 | A-4-(3) SM 
100 87 70 62 40 42 39 30 16 9 29 4 | А-4-(1) ам 
100 69 52 48 39 13 11 7 4 4 NP NP | A-1-b ом 
millimeters in diameter. In the SCS soil survey procedure, the fino material is analyzed by the pipette method, and the material coarser 
shan 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not 


suitable for naming textural classes for soils. 
3 Nonplastic. 
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TABLE 5.—Estimates of soil 


[Ап asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
for referring to other series that appear in the first column of this 


Soil series and 
map symbols 


Allegheny: ΑΡΑ, AgB.. 


Alton: AhA, AhB, 
ΑΠΟ, ΑΠΌ, ΑΠΕ, 


*Alvira: 
AIC, Ar 
For properties of 
Ravenna soils in 
ArB, see 
Ravenna series. 


АГА, AIB, 
B. 


Armagh: 


Atkins: ΑΙ... 


*Brinkerton: ΒΓΑ, 
BrB, Bt. 

Tor properties of 
Frenchtown soils 
in Bt, see 
Frenchtown 
series. 


Canfield: CdB, CdC, 
CeB, CeD. 


Cavode: CIA, CIB, 


CIC. 


CoA, CoB, 
Срс. 


Cookport: 
CoC, CpB, 


Ernest: ErB, EsB, 


EsC. 


See footnote at end of table. 


Depth to— 


Seasonal 
high water 
table 


Ft. 


>3 


>3 


MM 


0-6 


10-14 


0-14 


114-3 


HW 


114-3 


134-3 


Bed- 
rock 


6 


>5 


4-6 


>6 


>4 


>5 


314-6 


>5 


Depth 
from 
surface 
(typical 
profile) 


USDA texture 
(typical profile) 


Silt loam------------- 
Silt loam, loam________ 
Gravelly sandy loam___ 


Gravelly Тоат 2.22.2. 
Стамећу loam, 
gravelly sandy loam. 


Stratified sand and 
gravel. 


Silt loam---.---------- 
Gravelly silt loan. 
Gravelly lpam________ 


Silt Тоат... 

Silty clay loam, silty 
clay. 

Fractured shale 
bedrock. 


Silt 1оат--..--------- 
Silt Тоат... 


Stratified cobblestones, 
gravel, and sand. 


Silt Тойла... 

Silty clay loam 
(fragipan). 

Silt loam... 


Shale. 
Gravelly silt loam ---- 


Gravelly sandy loam, 
амеПу loam 
ρα, 


Very shaly silt loam___ 
Consolidated shale 
bedrock, 


Loans со Зала aa 
Loam, channery 

loam (fragipan). 
Very channery loam___ 


Clny loam, shaly clay 
loam (fragipan). 


Coarso 
fraction 
greater 
than 
3 inches 


Percentage passing sicve— 


No. 4 
(4.7 
mm.) 


75-100 
70-100 
50-95 


55-00 
40-60 


40-55 


90-100 
75-95 
70-90 


95-100 
85-95 


90-100 
85-100 


60-95 

90-100 
90-100 
70-100 


75-100 
70-95 


90-100 
80-95 


60-90 


80-95 
65-95 


70-90 
75-100 
75-100 
70-05 


№. 10 
(2.0 
mm.) 


70-100 
70-100 
80-70 


80-70 
80-55 


30-55 


85-100 
65-85 
60-85 


90-100 
80-90 


90-100 
80-100 


60-80 

85-100 
85-100 
60-100 


70-100 
65-95 


90-100 
75-95 


55-85 


70-90 
65-95 


60-85 
70-100 
75-100 


55-95 


№. 40 
(0.42 
mm.) 


50-100 
65-95 
20-60 


25-70 
10-40 


10-40 


85-100 
60-80 
55-75 


80-95 
70-85 


85-100 


55-75 
50-70 
85-100 
55-100 
55-100 


55-05 
50-85 


85-95 
70-90 


50-80 


60-80 
50-90 


50-80 
70-95 
70-95 
50-95 


№. 200 
(0.074 
mm.) 


30-80 
45-95 
5-55 


60-95 
85-75 


15-60 
75-100 
65-95 
40-90 


45-90 
30-70 


80-90 
60-90 


40-75 


40-70 
40-75 


30-55 
60-95 
65-95 
40-95 


properties significant in engineering 
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carcfully the instructions 
table. The symbol > means nore than; the symbol < means less than] 


Unified 


ML, SM 

SM, ML, CL 

ML, CL, SM, 
siv, GM, 
GW 


SM, GM 

GW, СР, 
GM, SM, 
SP 


GW, GP, 
GM, SP 
ML, CL 


ML, CL 
ML, CL 


ML, CL 
ML, CL 


ML, CL 
CL, SM, SO 


ML, CL, 8M, 
SC 


ML, CL 
ML, CL, MH, 
Н. 


ML, SM, 
Ch. 
ML, CL, 
8M, SC 
ML, CL 
ML, CL 


ML, CL, 
GM, GC 


SM, ML 
ML, CL, SM 


ML, CL, SM, 
GM 

ML, CL 

ML, CL 

ML, CL, 
GC, G 


П 


Engineering classification 


AASHO 


Range т 
permeability 


Range in 
available 
moisture 
capacity 


Reaction 


In.jhr. 
. 60-6. 00 
. 60-2. 
. 60-6. 


осо 


>> 
το 
T 
o 


oo 
~ 
т 
c 


0-60-2. 
<0. 


In.jin. of soil 
0, 10-0. 18 
0. 10-0. 14 
0. 08-0. 14 


> 
> 
T 
с 


ә о 
E 
D 
> c 


. 22 


e 
о 
Ф 
> 


T 
gre 
обл Gr 


San 
Ou ct 
n 

in] 


Optimum | Maximum 
moisture dry Shrink-swell 
for com- density potential 
paction 
Pet. Lb jeu. fl. 
Вы okie аласы Low....... 
10-15 110-125 | Low. ...... 
5-10 125-130 | Low....... 
e ον Rr NS BOWS зе 
8—12 118-130 Low... À 
8-12 118-130 | Low. ...... 
πο a κο fries Тоу------- 
11-17 112-124 | Low------- 
10-15 112-126 | Low. ...... 
cen rm Гом------- 
14-20 105-115 | Moderate... 
Келе чен Ке ын иы Ку сања 
12-18 105-110 | Low_______ 
8-14 108-120 | Low. ...... 
NON ае END над аи Low. me Rees 
16-22 100-112 | Moderate... 
12-17 110-120 | Moderate... 
11-16 110-130 | Low. ...... 
8-16 110-125 | Low------- 
το ον Mene Low....... 
15-18 100-110 | Moderate... 
12-15 115-120 | Moderate... 
νε Su О ewe Low......- 
11-16 | 110-120 Low....... 
9-14 114-129 | Low. ...... 
Е АЕО NE Low....... 
15-19 102-112 | Moderate... 
12-17 114-120 | Moderate..- 


Corrosion potential 


Steel 


Low.-...-- 
Low....... 


Low....... 


High....... 


High....... 
-High....... 


High... 


Moderate... 
Moderate... 


Tfigh....... 


Moderate... 
Moderate... 


Moderate... 


Conerete 


Moderate. 
Moderate. 
High. 


Moderate. 
Moderate. 


High. 


Moderate. 
High. 
High. 


Moderate. 
High. 


Moderate. 
High. 


High. 
Moderate. 
Moderate. 


Moderate. 


Moderate. 


Moderate. 


Moderate. 
High. 


High, 


High. 
High. 


High. 
High. 
High. 
High. 
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Depth to— 


Depth 
from 
surface 


USDA texture 


map symbols Seasonal Bed- | (typical (typical profile) 
high water} rock profile) 
table 
Ft. Ft. in. 
Frenchtown: FeA， 0-м >5 0-10 | Silt loam------------- 
FeB. | 10-44 | Silt loam, loam 
(fragipan). 
| 44-60 | Silt 1олт-..---------- 
Gilpin: GIB, GIC, >3 16-316 0-7 Silt loam 
GID. 7-18 | Shaly light silty 
elay loam. 
18-28 | Very shaly silt 
loam, shaly silt 
_ loam. 
28 | Rippable shale 
bedrock. 
Hanover: Над, 114-8 >5 0-20 | Silt 10ат.------------ 
НаВ, НаС, Нар, 20-60 | Gravelly silt loam 
HdB, HdD, HdE. (fragipan). 
*THazleton: НеВ, Нес, `>8 3144-6 0-9 Channery loam______-- 
HeD, HIB, HnD, HnF. 9-37 | Channery sandy 
For properties of loam. 
Gilpin soils in 37-45 | Very channery sandy 
HnD and HnF, loam. 
see Gilpin series. 45 | Hard gray sand- 
stone. 
Monongahela: MoA, 14-3 >6 0-10 | Silt loam------------- 
МоВ. 10-53 | Silt loam (fragipan)---- 
53-72 | Sandy loam, loamy 
sand. 
Philo: Рһ.------------ 1112-3 >6 0-37 | Silt іоат.-..--------- 
37-60 | Fine sandy loam_------ 
Popes Ῥο------------- 1>3 >6 0-38 | Толт, fine sandy 
loam, sandy loam. 
38-60 | Sandy loam...-------- 
Ravenna: RaA, Кав, 15-114 >5 0-43 | Silt юам------------- 
Кас. 43-60 | Sandy loam (fragipan). 
Rexford: Re.......-.- 0-1 >6 0-23 | Silt юат------------- 
23-60 | Silt loam, gravelly silt 
loam, 
Strip mines: Sm. 
Properties too vari- 
able to be esti- 
mated. 
Tyler: Τγ------------ 4-14 >6 0-19 | Silt loam, silty clay 
loam, 
19-60 | Silty clay loam, 


*Urban land: Um. 
No valid estimates 
for Urban land. 
For Monongahela 
part, see Monon- 
gahela series. 


Sce footnote at end of table. 


gravelly sandy loam 
(fragipan), 


Coarse 
fraction 
greater 
than 
3 inches 


Pet. 


0-5 
0-5 


TABLE 5.—Estimates of soil properties 


Percentage passing sieve— 


No.4 | No. 10 No. 40 No. 200 
(4.7 (2.0 (0.42 (0.074 
mm.) mm.) mm.) mm.) 


90-100 | 90-100 85-100 75-95 
90-100 | 90-100 85-100 65-95 


80-100 | 75-90 65-85 55-15 
85-100 | 80-90 70-85 60-85 
55-00 50-85 40-75 35-70 
40-70 35-65 25-55 15-00 
80-100 | 80-100 70-85 60-75 
70-100 | 65-95 60-85 45-75 


90-100 | 90-100 75-90 55-7! 
65-55 55-75 50-70 30-5 


60-85 50-80 45-70 25-55 


90-100 | 85-100 80-100 70-100 
80-100 | 75-100 70-100 55-100 
75-100 | 75-100 65-95 15-60 


95-100 | 90-100 80-100 60-55 
60-100 | 50-100 40-100 20-55 


70-100 | 60-100 55-100 30-60 


50-100 | 45-100 40-100 20-55 


80-100 | 75-100 65-95 60-90 
60-90 55-85 55-75 40-60 
70-95 65-00 60-55 55-75 
60-90 50-75 40-65 25-55 


95-100 | 90-100 90-100 85-100 
95-100 | 90-100 85-100 75-90 


significant in engineering— Continued 


Engineering с 


assification 


Range in 
permeability 
Unified ААЗНО 
In. far. 
ML, CL A-4 0. 2-2. 00 
ML, CL А-4, Α-θ < 0. 20 
ML, CL А-4, Α-θ <0. 60 
ML А-4 0. 60-2. 00 
MI GE, SM, | A-4, A-6 0. 60-2. 00 
SM, SC, GM, | A-2, А-4 0. 60-2. 00 
GC, ML, 
CL 
ML, CL А-4 0. 20-2. 00 
ML, CL, А-4, А-6 0. 20-0. 60 
SM, 50, 
GC 
ML А-4 2. 00-6. 00 
вм, ас А-2, А-4 2. 00-6. 00 
8С, ML 
SM, GM, А-9, А-4 2. 00-6. 00 
ML 
ML А-4 . 60-2. 00 
ML, CL A-4, A-6 <0. 20 
SM, ML, А-2, A-4 0. 20-6. 00 
SC 
ML, CL А-4 0. 20-2. 00 
SM, ML, ОМ | А-2, A-4 2. 0016. 00 
ΜΙ, SM А-2, A-4 0. 60-6. 00 
ML, pe А-2, А-4 2. 00-6. 00 
ML, CL А-4 0. 20-2. 00 
GM, SM, A-4, A-6 <0. 20 
ML, CL 
ML А-4 <0.20 
GM, SM, ML | A-2, A-4 0. 20-6. 00 
ML, CL А-4, A-6 0, 60-2. 00 
ML, CL, СН | A-6, A-7 < 0. 20 


491-158---15----3 
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Range in 
available 
moisture 
capacity 


Tn.lin, of soil 
0.2 


0. 10-0. 
10-0. 


16-0. 
10-0. 


ә оо о 


55 
T 
Т 
e 


оро 
=. 
T. 
с 


ә о 99 
© 
T 
© 


55 
Е 
T 
e 


0. 18-0. 
0. 10-0. 


06-0. 1 


26 


16 
14 


12 
08 


22 


Optimum 
Reaction | moisturo 

for com- 

paction 

pit Pet. 

5. 1-6. 5 |---------- 
4. 5-6. 5 14-17 
5. 6-7. 3 10-14 
45525, Оса шд ав 
4. 5-5. 5 18-15 
4. 5-5. 5 11-14 
4. 5-5. 5 14-18 
5. 1-6. 0 11-16 
4:025: 5. на а 
4. 0-5. 5 12-16 
4. 5-5. 5 10-14 
4. 5-5. 5 |---------- 
4. 5-5. 5 14-18 
4, 5-5. 5 11-16 
4,5-5.5 15-90 
4. 5-5. 5 10-17 
4. 5-6. 0 10-14 
4. 5-5. 5 10-15 
4. 5-6. 0 13-19 
4. 5-6. 5 10-15 
4. 5-5. 5 10-15 
4. 5-6. 0 10-15 
4. 0-5. 8 |---------- 
5. 1-6. 0 15-20 
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| Corrosion potential 
Maximum 
dry Shrink-swell 
density potential 
Steel Concrete 

Lb./eu. ft. 

es Bee ИЕ Low.......| High.......! Moderate. 
110-115 | Low. ...... High... .... Moderate. 
120-127 | Low. ...... High....... Low. 

ка 1202626 Low.......| Low.......| High. 
114-118 | Low....... Moderate...| High. 
114-120 | Low. ...... Low....... High. 
106-113 | Гом_______ Moderate...| High. 
115-122 | Τον... Moderate...! Moderate. 

| 

жалма лы Low.......| Low.......| High. 
115-122 | Low....... Low....... High. 
118-125 | Low. ...... Low....... High. 

— —Ü Low.......| Moderate...| High. 
107-116 | Low....... Tigh....... High. 
115-122 | Low....... High....... High. 

| 

100-115 | Γον........ Модегайе___| High. 
110-120 | Γον......... Moderate---| High. 
110-120 | Low....... Moderate...| High. 
110-120 | Low. ...... Low....... High. 
105-113 Moderate. 
118-126 Moderate. 
110-120 | Low. ...... High....... High. 
115-125 | Low. ...... High------- Moderate. 

REESE, Low-------| High.......| High. 
105-115 | Moderate...|-High....... Moderate. 
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TABLE 5.—Jsiimates of soil properties 


Depth— Depth Coarse Percentage passing sieve— 
μεν from fraction .. Е 6: 
Soil series and surface USDA texture greater 
map symbols Scasonal Bed- | (typical (typical profile) than Νο. 4. | No. 10 No. 40 No. 200 
high water | rock profile) 3 inches (4.7 (2.0 (0.42 (0.074. 
table mm.) mm.) mm.) mm.) 
Fi, Ft. In. Pet. 
Wharton: WhB, WhC.. 14-3 4-6 0-0 | Silt lonm_------------- 0-5 | 95-100 | 90-100 80-95 70-05 
9-40 | Silty clay loam, shaly | 0-5 95-100 | 90-100 80-95 70-95 
silty clay loam, 
shaly clay. 
40-49 | Very shaly silt loam. 0-10 | 80-100 | 60-100 55-95 55-90 
49 | Rippable shale bed- 
rock, 
Wooster: WoB, WoC, >3 >6 0-9 Gravelly silt loam. ---- | 0-5 65-85 60-85 | 55-80 35-55 
WoD, WsD, WsE. 9-36 | Gravelly silt Јомт 0-10 | 55-85 45-85 40-80 20-60 
36-60 | Gravelly loam, 0-20 | 40-75 | 35-75 25-70 10-45 
ravelly sandy loam 
@ тарат). | 
| 


1 Flooding. 


TABLE 6,—Soil interpretations 


[An asterisk in the first column indicates that at least one mapping unit in the series is made up of two or more kinds of soil. The soils in 
instructions for referring to other series 


Suitability as source of 一 Soil features affecting— 
Soil series and map Suitability for 
symbols winter grading 
Topsoil Sand and gravel Road fill Highway location 
Allegheny: ΑΡΑ, AgB..| Good---------- Соой---------- Unsuitable for Fair to good: Features generally favorable...... 
sand; locally А-1, A-2, 
good for A-4, А-6. 
gravel. 
Alton: АҺА, АВВ, Good...------- Poor: gravelly.| Good___.--.--- Cogli ercsi aQ Cut slopes are агопа у -------- 
ΑΠΟ, ΑΠΌ, АВЕ. 

*Alvira: ΔΙΑ, AIB, Fair: seasonal | Fair: seasonal | Unsuitable: Fair: А-4, Seasonal high water table; scep- 
AIC, ArB. high water high water too many А-6; scasonal age above fragipan; moderate 
For properties of table. table. fines. high water frost heave potential; some 
Ravenna soil in table. areas stony. 

ArB, вес Ravenna 
series. 

Armagh: As---------- Poor: high Poor: high Unsuitable: Poor: high High water table; high content of 
water table, water table, too many content of elay; high frost heave potentinl; 
plastic fines. clay; А-4, bedrock at depth of 4 to 6 feet. 
material; A-6, А-7. 
forms large 
frozen clods. 

Atkins: At------------ Poor: high Poor: high Unsuitable: Poor to fair: Flooding; high water table; high 
water table; water table. too many high water frost heave potential. 
flooding. fines; high table; A-2, 

water table. А-4, А-6. 


significant in engineering—Continued 


Engineering classification 
БЕ9Е Range in 
premeability 
Unified AASHO 
In.[hr. 
ML, CL А-4, A-6 0. 60-2. 0 
ML, CL, А-4, A-6, 0. 20-0. 60 
МН, CH А-Т 
M.L, CL, А-4, А-6, < 0.20 
ΜΗ, CH А-7 
ML, SNI А-4 0. 60-2. 00 
M.L, CL, А-2, А-4 0. 60-2. 00 
SM, GM 
SM, GM А-1, A-2, 0. 20-0. 60 
А-4 


VENANGO COUNTY 


Range in 

available Reaction 
moisture 

capacity 
In. fin, of soil pH 

0. 16-0. 20 4. 5-6. 0 
0. 14-0. 18 5. 1-6. 0 
0, 08-0. 12 4. 5-5. 5 
0. 12-0. 16 4. 5-5. 5 
0. 10-0. 14 4. 5-5. 5 
0. 04-0. 08 5. 1-6. 0 


; PENNSYLVANIA 
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Corrosion potential 
Optimum | Maximum Пе одан 
moisture ry Shrink-swell 
for com- density potential 
paction Steel Concrete 
Pet. Lb.feuw. ЈЕ. I 
Dd SE | diez Low.......| High.......| Moderate. 
16-22 102-112 | Moderate...| High....... Moderate. 
14-18 | 110-118 | Moderate...) High....... High. 
Е. Гоч--.---- Jow-------| High. 
10-15 112-120 | Low------- Low......- High. 
10-15 120-126 | Low. ...... Low....... Moderate. 


for selected engineering uses 


such mapping units may have different properties and limitations, and for this reason it is necessary for the reader to follow carefully the 
that appear in the first column of this table] 


سم 


Soil features affecting—Continued 


Pipeline construction 
nnd maintenance 


Features generally 
favorable. 


Subject to caving____ 


Seasonal high water 
table; зоте areas 
stony. 


High water table; 
bedrock at depth 
of 4 to 6 feet. 


High water table; 
flooding; subject 
to caving. 


Impoundments 


Reservoir area 


Moderately rapid 
permeability in 
substratum. 


Rapid permeability... 


Some areas stony---- 


Bedrock at depth of 
4 to 6 feet. 


Flooding........... 


Stable; moderate 
to rapid permea- 
bility when com- 
pacted. 


Good stability ; 
rapid permea- 
bility when 
compacted, 


Fair stability and 
compaction; fair 
resistance to 
piping. 


Fair to poor sta- 
bility; high con- 
tent of clay, 


Poor stability; 
erodible. 


Well drained........ 


Seasonal high water 
table; slow perme- 
ability; some 
areas stony, 


Slow permeability ; 
high water table. 


Moderately slow 
permeability; 
flooding; high 
water table; 
outlets difficult 
to find. 


Trrigation 


Terraces, 
diversions, or 
waterways 


Features generally 
favorable. 


Low available 
moisture capac- 
ity. 


Seasonal high water 
table; slow perme- 
ability. 


High water table; 
slow permeability. 


Tigh water table; 
flooding; moder- 
ately slow perme- 
ability. 


Features generally 
favorable. 


Irregular topog- 
raphy. 


Seasonal high 
water table; 
seepage above 
fragipan; some 
areas stony. 


High water table. 


High water table; 
flooding. 
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SOIL SURVEY 


TABLE 6.—Soil interpretations for 


бой series and map 
symbols 


*Brinkerton: BrA, 
BrB, Bt. 

For properties of 
Frenchtown soil 
in Bt, see 
Frenchtown 
series. 


Canfield: CdB, CdC, 
CeB, CeD. 


Cavode: CIA, CIB, 
CIC. 


Cookport: CoA, CoB, 
CoC, СрВ, Срс. 


Ernest: ErB, EsB, 


ЕС 
Frenchtown: Ред, FeB.. 
Gilpin: GIB, GIC, GID... 


Hanover: НаА, HaB, 
HaC, HaD, HdB, 
HdD, HdE. 


*Tazleton: Нев, HeC, 
HeD, HIB, Нпр, 
Нар. 

For properties of 
Gilpin soil in 
HnD and HnF, 
see Gilpin series. 


Monongahela: MoA, 
MoB. 


Suitability for 
winter grading 


Poor: high 
water table; 
forms large 
frozen clods. 


Fair: seasonal 
high water 
table. 


Poor: seasonal 
high water 
table; high 
clay content; 
forms large 
frozen clods. 


Fair: seasonal 
high water 
table; forms 
large frozen 
clods. 


Fair: seasonal 
high water 
table; forms 
large frozen 
clods. 


Poor: high 
water table. 


Fair: bedrock 
at depth of 
1% to 3% 
feet. 


Fair: seasonal 
high water 
table. 


Fair: seasonal 
high water 
table; forms 
large frozen 
01043. 


Suitability as source of 一 


Topsoil 


Poor: high 
water table. 


Fair: 
gravelly. 


Qood---------- 


Fair: poor on 
stony phases, 


Fair: poor оп 
stony phases. 


Poor: high 
water table. 


Fair: limited 
quantity of 
suitable 
material. 


Fair: seasonal 
high water 
table. 


Poor: chan- 
nery; some 
Areas stony. 


Sand and gravel 


Unguitable: 
too many 
fines; high 
water table. 


Unsuitable: 
too many 
fines. 


Unsuitable: 
too many 
fines. 


Unsuitable: 
too many 
fines. 


Unsuitable: 
too many 
fines. 


Unsuitable: 
too many 
fines. 


Unsuitable: 
too many 
fines. 


Unsuitable: 
too many 
fines; some 
areas stony. 


Poor: too 
many fines; 
some areas 
stony. 


Unsuitable for 
gravel; poor 
for sand; too 
many fines. 


Road fill 


Soil features affecting— 


Highway location 


Poor: A-4, 
A-6, А-7; 
high water 
table. 


Fair to good: 

- -4. 
A-6; scasonal 
high water 
table. 


Poor: À-4, 
А-6, А-7. 


Fair: А-4, 
A-6; seasonal 
high water 
table. 


Fair to poor: 


А-7; seasonal 
high water 
table, 


Fair to poor: 
A-4, A-6; 
high water 
table. 

Fair: A-4, 

А-6. 


Fair: А-4, 
A-6; seasonal 
high water 
table, 


High water table; high frost 
heave potential; bedrock below 
depth of 4 feet; some areas 
stony. 


Seasonal high water table; mod- 
erate frost heave potential; 
seepage above fragipan; some 


areas stony. 


Seasonal high water table; fair 
to poor stability; high frost 
heave potential; bedrock at 
depth of 34 to 6 feet. 


Seasonal high water table; mod- 
erately high frost heave poten- 
tial; bedrock at depth of 4 
to 6 feet; some areas stony. 


| Seasonal high water table; 
seepage above fragipan; high 
frost heave potential; some 
areas stony. 


High water table; seepage above 
fragipan; some arcas stony. 


Bedrock at depth of 1% to 3% 
feet; some areas stony. 


Seasonal high water table; moder- 
ate frost heave potential; some 
areas stony. 


Channery; bedrock at depth of 3% 
to 6 feet; some areas stony. 


Seasonal high water table; high 
frost heave potential. 
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УЕМАМСО COUNTY, PENNSYLVANIA 


selected engineering uses—Continued 


SSS SO‏ س ا س و ا ا 


Soil features affecting— Continued 


Pipeline construction 
amd maintenance 


Impoundments 


Reservoir area 


High water table; 
bedrock below 
depth of 4 feet; 
some areas stony. 


Seasonal high water 
table; seepage 
above fragipan; 
some areas stony. 


Sensonal high water 
table; high elay 
content; bedrock 
at depth of 34 
to 6 feet. 


Seasonal high water 
table; bedrock at 
depth of 4 to 6 
feet; some areas 
stony. 


Seasonal high water 
table; some areas 
stony. 


High water table; 
some areas stony. 


Bedrock at depth of 
1% to ЗИ feet; 
some areas stony. 


Seasonal high water 
table; some areas 
stony. 


Bedrock at depth of 
314 to 6 feet; 
some arcas stony. 


Seasonal high water 
table; seepage 
above fragipan. 


Bedrock below 
depth of 4 feet. 


Features generally 
favorable, 


Bedrock at depth of 
3% to 6 feet. 


Bedrock at depth of 
4 to 6 feet. 


Features generally 
favorable. 


Features generally 
favorable. 


Bedrock at depth of 
1% to ЗИ feet. 


May have rapid per- 
meability in sub- 
stratum. 


Moderately rapid 
permeability; bed- 
roek at depth oí 
3% to 6 feet. 


May have rapid 
permeability in 
substratum. 


Embankment 


Poor stability ; fair 
to poor resistance 
to piping. 


Fair stability ------- 


Fair to poor 
stability; 
erodibility. 


Fair stability; slow 
permeability 
when compacted. 


Fair to poor 
stability; most 
areas stony. 


Fair stability; poor 
resistance to 
piping. 


Fair stability; 
limited quantity of 
suitable material. 


Fair stability and 
compaction. 
Stony; permeable 


when compacted. 


Fair stahility...-.-- 


Farm drainage 


High water table; 
slow permeability; 
some areas stony. 


Seasonal high water 
table; slow per- 
meability; some 
areas stony. 


Slow permeability; 
seasonal high 
water table. 


Slow permeability; 
seasonal high water 
table; some areas 
stony. 


Seasonal high water 
table; moderately 
slow permeability; 
some areas stony. 


High water table; 
slow permeability; 
some areas stony. 


Well drained-------- 


Seasonal high water 
table; moderately 
slow permeability; 
some areas stony. 


Well drained.......- 


Seasonal high water 
table; slow per- 
meability. 


Irrigation 


High water table; 
slow permeability. 


Seasonal high water 
table; moderate 
available moisture 
capacity; slow 
permeability. 


Slow permeability; 
Seasonal high 
water table. 


Seasonal high water 
table; slow 
permeability. 


Seasonal high water 
table; moderately 
slow permeability. 


High water table; 
slow permeability. 


Bedrock at depth of 
1% to 8% feet; 
low available 
moisture capacity. 


Seasonal high water 
table; moderately 
slow permeability. 


Some areas stony---- 


Seasonal high water 
table; slow per- 
meability. 


Terraces, 
diversions, or 
watcrways 


High water table; 
some areas 
stony. 


Seasonal high 
water table; 
seepage above 
fragipan; some 
areas stony. 


Seasonal high 
water table; 
erodibility. 


Seasonal high 
water table; 
seepage above 
fragipan; some 
areas stony. 


Erodibility; 
seepage above 
fragipan; some 
areas stony. 


High water table; 
seepage above 
fragipan; some 
areas stony. 


Bedrock at depth of 
1% to ЗИ feet; 
some areas 
stony. 


Seasonal high water 


table; some areas 
stony. 


Some areas stony. 


Seepage above 
fragipan. 
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TABLE 6.—Soil interpretations for 


Suitability as source of— Soil features affecting— 


Soil series and map 
symbols 


Ie ВР Лаки а варења 


Ravenna: Кад, Вав, 
Кас 


Rexford: Re.........- 


Strip mines: Sm. 
Properties variable. 
Onsite investiga- 
tion needed. 


Μος ο "σα 


*Urban land: Um. 

Urban land vari- 
able. Onsite in- 
vestigation re- 
quired. 

For Monongahela 
part of Um, see 
Monongahela 
Series 


Wharton: Wh B, МЋС.. 


Wooster: WoB, WoC, 
Мор, WsD, WsE. 


Suitability for 
winter grading 


Poor: sensonal 
high water 
table; flood- 
ing; forms 
large frozen 
clods. 


Fair: flooding.. 


Poor: seasonal 
high water 
table. 


Poor: high 
water table. 


Poor: seasonal 
high water 
table. 


Fair: seasonal 
high water 


table; high 


clay content. 


Topsoil Sand and gravel 
Good---------- Poor: too 
many fines. 
Glood---------- Poor: too 
many fines. 
Fair: seasonal | Unsuitable: 
high water too many 
table. fines. 
Poor: high Poor: too 


water table. 


Tair: high 
water table, 


Fair: 
high water 
table. 


Poor: 


seasonal 


gravelly. 


many fines; 
high water 
table, 


"Unsuitable: 
ioo many 
fines. 


Unsuitable: 
ioo many 
fines. 


GOI 


Road fill 


Fair: A-2, 
A-4; seasonal 
high water 
table. 


Fair: 
A-4. 


A-2, 


Fair to good: 
А-4, A-6; 
seasonal high 
water table. 


Good: A-2, 
A-4; high 
water table. 


Poor: А-6, 
A-7; high 
water table. 


Fair to poor: 


i , 


А-7. 


Highway location 


Seasonal high water table; high 
frost heave potential; flooding. 


Moderate frost heave potential; 
flooding. 


Seasonal high water table; 
moderate frost heave potential; 
some areas stony. 


High water фа е---------------- 


Seasonal high water table; poor 
stability. 


Seasonal high water table; fair to 
poor stability; slips when satu- 
rated; moderate frost heave 
potential; bedrock at depth of 
4 to 6 feet. 


Some areas Stony---------------- 
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Soil features affecting—Continued 


and maintenance 


Pipeline construction 


Impoundments 


Reservoir area 


Embankment 


Farm drainage 


Irrigation 


Terraces, 
diversions, or 
waterways 


Seasonal high water 
table; flooding, 


Seasonal high water 
table; seepage 
above fragipan; 
some areas stony. 


High water table; 
subject to caving. 


Seasonal high water 
table. 


Seasonal high water 
table; high elay 
content; bedrock 
at depth of 4 to 6 
feet. 


Subject to caving; 
some areas stony. 


Flooding........... 


Moderately rapid 
permeability in 
substratum; 
flooding. 


Moderately rapid 
permeability in 
substratum; 
flooding. 


Fentures generally 
favorable. 


Moderately rapid 
permeability in 
substratum. 


May have rapid 
permeability in 
substratum. 


Bedrock at depth of 
4 to 6 feet. 


May have rapid 
permeability in 
substratum. 


Fair stability; 
erodibility; piping 
hazard, 


Fair stability; 
piping hazard. 


Features generally 
favorable. 


Good stability; 
rapid permeabil- 
ity when com- 
paeted. 


Fair stability; 
erodibility. 


Fair to poor stabil- 
ity; erodibility. 


Good stability; pip- 
ing hazard; rapid 
permeability when 
compacted. 


Seasonal high water 
table; flooding; 
moderately slow 
permeability. 


Well drained........| Flooding 


Seasonal high water 
table; slow per- 
meability; some 
areas stony. 


High water table; 
Slow permeability. 


Seasonal high water 
table; slow per- 
meability. 


Seasonal high water 
table; slow per- 
meability; seeps 
at base of slope. 


Well drained........ 


Seasonal high water 
table; flooding; 
moderately slow 
permeability. 


Seasonal high water 
table; slow per- 
meability. 


Seasonal high water 
table; slow per- 
meability. 


Seasonal high water 
t&ble; slow per- 
meability. 


Seasonal high water 
table; slow per- 
meability. 


Moderate available 


moisture capacity. 


Scasonal high 
water table; 
flooding. 


Flooding. 


Seasonal high water 
table; seepage 
above fragipan; 
some areas 
stony. 


High, water table. 


Seasonal high water 
table. 


Seasonal high water 
table; slips when 
saturated. 


Irregular topogra- 
phy; some areas 
stony. 
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TABLE 7.—Soil limitations for town and country planning 


SOIL, SURVEY 


Onsite disposal of 
effluent from 
septic tanks 


Soil series and 
map symbols 


Allegheny: 
AgA Slight: hazard 

of ground 
water 
contamination, 

Slight: hazard 
of ground 
water 
contamination. 


Slight: hazard 
of ground 
water 
contamination. 

Slight: hazard 
of ground 
water 
contamination. 

Moderate: slope; 
hazard of 
ground water 
contamination, 

Severe: hazard 
of ground 
water 
contamination; 
slope. 

Severe: hazard 
of ground 
water 
contamination. 


Severe: slow 
permeability; 
sensonal high 
water table. 

Severe: slow per- 
moeability ; 
sensonal high 
water table. 

Severe: slow 
permeability; 
seasonal high 
water table. 

Severe: slow 
permeability; 
seasonal high 
water table. 


Severe: slow 
permeability ; 


Armagh: Ав..... 


Severe: moder- 
ately slow per- 
meability; high 
water table. 


Atkins: At----- 


Brinkerton: 
BFA Severe: slow 
permeability; 
high water 
table. 
Severe: slow 
permeability; 


Severe: slow 
permeability; 
high water 
table. 

See footnote at end of table. 


high water table. 


high water table. 


Sewage lagoons 


Moderate: 
moderate 
permeability. 


Moderate: 
moderate 
permeability; 
slope. 


Severe: rapid 
permeability. 


Severe: rapid 
permeability; 
slope. 


Severe: rapid 
permeability; 
slope. 


Severe: rapid 
permeability; 
slope. 


Severe: rapid 
permeability; 
slope. 


Moderate: slope.. 


Severe: slope.... 


Moderate: slope.. 


Moderate: bed- 
rock at a depth 
of 4 to 6 feet. 


Severe: flooding. 


812106----.------- 


Moderate: slope.. 


Moderate: 
stony. 


slope; 


Homes of 3 stories 
or less with 


basements 

Slight. ----------- 
Slight------------ 
Slight------------ 
Slight------------ 
Moderate: slope.. 
Severe: slope.... 
Severe: slope.... 
Severe: seasonal 


high water table. 


Severe: seasonal 
high water 
table. 

Severe: seasonal 
high water 
table. 

Severe: seasonal 
high water 
table. 

Severe: high 


water table. 


Severe: high 
water table; 
flooding. 


Severe: high 
water table. 


Severe: high 
water table. 


Severe: high 
water table. 


Lawns and 
landscaping 


Slight---------- 


Sight---------- 


Slight.........- 


Silight_---------- 


Moderate: 
slope. 


Severe: slope__ 


Severe: slope.. 


Moderate: 
sensonal high 
water table. 


Moderate: 
sonal high 
water table. 


Bea- 


Moderate: 
sonal high 
water table; 
slope. 

Moderate: 
sonal high 
water table; 
stony. 


sea- 


веа- 


Severe: high 
water table. 


Severe: high 
water table; 
flooding. 


Severe: high 
water table. 


Severe: high 
water table. 


Severe: high 
water table. 


Streets and 
parking lots for 
Subdivisions 


Moderate: 
slope. 


Slight.........- 


Moderate: 
slope. 


Severe: slope.. 


Severe: slope.. 


Severe: slope.. 


Moderate: 
seasonal high 
water table. 


Moderate: 
seasonal high 
water table; 
slope. 


Severe: slope... 


Moderate: 
seasonal high 
water table. 


Severe: high 
water table. 


Severe: high 
water table; 
flooding. 


Severe: high 
water table. 


Severe: high 
water table. 
Severe: high 


water table. 


Sanitary land 
fills by the 
trench method ! 


Slight. 

Slight. 

Severe: rapid 
permeability. 
Severe: rapid 
permeability. 
Severe: rapid 
permeability. 
Severe: rapid 


permeability. 


Severe: rapid 

permeability; 
slope. 

Severe: seasonal 
high water 
table. 

Severe: sea- 


sonal high 
water table. 


Severe: sea- 
sonal high 
water table, 


Severe: sea- 
sonal high 
water table. 


Severe: high 
water table. 


Severe: high 
water table; 
flooding. 


Severe: high 
water table. 


Severe: high 
water table. 


Severe: high 
water table. 


Soil series and 
map symbols 


Canfield: 
GdBz.z2ez-z 


Cavode: 
GA. ырды 


CoA... шегә 
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TABLE 7.—Sotl limitations for town and country planning—Continued 


Onsite disposal of 
effluent from 
septic tanks 


Severe: slow 
permeability; 
seasonal high 
water table. 

Severe: slow 
permeability; 
seasonal high 
water table, 

Severe: slow 
permeability; 
seasonal high 
water table. 

Severe: slow 
permeability; 
slope; seasonal 
high water 
table. 


Severe: slow 
permeability; 


seasonal high 
water table. 


Severe: slow 
permeability ; 
seasonal high 
water table. 


Severe: slow 
permeability; 
seasonal high 
water table. 


Severe: slow 
permeability ; 
seasonal high 
water table. 


Severe: slow 
permeability; 
seasonal high 
water table. 


Severe: slow 
permeability ; 
Seasonal high 
water table. 


Severe: slow 
permeability ; 
seasonal high 
water table. 


Severe: slow 
permeability ; 
seasonal high 
water table. 


See footnote nt end of table. 


Sewage lagoons 


Moderate: slope; 
gravelly. 
Severe: slope... 
Moderate: slope; 
gravelly; 
stony. 
Severe: slope.... 
Moderate: bed- 


rock at a depth 
of ЗИ to 6 feet. 


Moderate: bed- 
rock at а depth 
of 316 to 6 
feet; slope. 


Severe: slope.... 


Moderate: 
bedrock at а 
depth of 4 to 6 
feet. 


Moderate: 
slope; bedrock 
at a depth of 
4 to 6 feet. 


Severe: slope..... 


Moderate: 
bedrock at a 
depth of 4 to 6 
feet; slope. 


Severe: slope.... 


Homes of 3 stories 
or less with 
basements 


Moderate: 
sonal high 
water table. 


sea- 


Moderate: 
sonal high 
water table; 
slope. 

Moderate: 
sonal high 
water table; 
stony. 

Severe: 


sea- 


sca- 


Slope---- 


Severe: seasonal 
high water 
table. 


Severe: 
high water 
table. 


Severe: seasonal 
high water 
table. 


Moderate: 
seasonal high 
water table; 
bedrock at a 
depth of 4 to 6 
feet. 

Moderate: 
seasonal high 
water table; 
bedrock at a 
depth of 4 to 6 
feet. 

Moderate: 
seasonal high 
water table; 
slope; bedrock 
at a depth of 
4 to 6 feet. 

Moderate: 
seasonal high 
water table; 
stony; bedrock 
at a depth of 
4 to 6 feet. 

Moderate: 
seasonal high 
waier table; 
slope; stony; 
bedrock at a 
depth of 4 to 6 
feet. 


seasonal ' 


Lawns and 
landseaping 


Moderate: 
slope. 


Moderate: 
stony. 


Severe: slope... 


Moderate: 
seasonal high 
water table. 


Moderate: 
seasonal high 
water table. 


| Moderate: 


seasonal high 
water table; 
slape. 


Slight---------- 


Moderate: 
slope. 


Moderate: 
stony. 


Moderate: 
slope; stony. 


Streets and 
parking lots for 
subdivisions 


Moderate: 
seasonal high 
water table; 
slope. 


Severe: slope... 


Moderate: 


seasonal high 
water table; 


slope. 
Severe: slope... 
Moderate: 


seasonal high 
water table; 
bedrock at а 
depth of 3% 
to 6 feet. 


Moderate: 
seasonal high 
water table; 
slope; bed- 
rock at depth 
of ЗИ to 6 


feet. 
Severe: slope... 
Moderate: 


seasonal high 
water table; 
bedrock at & 
depth of 4 to 6 
feet. 
Moderate: 
seasonal high 
water table; 
slope; bedrock 
at a depth of 
4 to 6 feet. 
Severe: slope.. 


Moderate: 
Seasonal high 
water table; 
slope; bedrock 
at a depth of 
4 to 6 feet. 

Severe: slope_- 
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Sanitary land 
fills by the 
trench method 1 


Moderate: 
seasonal high 
water table. 


Moderate: 
seasonal high 
water table; 
slope. 

Moderate: 
seasonal high 
water table; 


stony. 
Severe: slope. 
Severe: sea- 


sonal high 
water table. 


Severe: sea- 
sonal high 
water table. 


Severe: sea- 
sonal high 
water table. 


Moderate: 
seasonal high 
water table. 


Moderate: 
seasonal high 
water table. 


Moderate: 
seasonal high 
water table. 


Moderate: 
seasonal high 
water table; 
stony. 


Moderate: 
seasonal high 
water table; 
stony. 
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Soil series and 
map symbols 


Ernest: 
ErB 


Frenchtown: 
FeA--------- 


SOIL 


SURVEY 


TABLE 7.— 604 limitations for town and country planning—Continued 


Onsite disposal of Tomes of 3 stories 
Sewage lagoons or less with 


effluent from 
septic tanks 


Severe: 
moderately 
slow perme- 
ability; 
seasonal high 
water table. 

Severe: 
moderately 
slow perme- 
ability; 
seasonal high 
water table. 

Severe: 
moderately 
slow perme- 
ability; 
seasonal high 
water table. 


Severe: slow 
permeability; 
high water 
table. 

Severe: slow 
permeability; 
high water 
table. 


Severe: rippable 
bedrock at a 
depth ot 13 to 
3% feet. 


Severe: rippable 
bedrock at a 
depth of 1% to 
34 feet. 


Severe: rippable 
bedrock ata 
depth of 11$ to 
314 fect; slope. 


Severe: moder- 
ately slow 
permeability. 

Severe: moder- 
ately slow 
permeability. 


Severe: moder- 
ately slow 
permeability. 

Severe: moder- 
ately slow per- 


meability; slope. 


Severe: moder- 
ately slow 
permeability. 


Severe: moder- 
ately slow per- 


menbility; slope. 


See footnote at end of table. 


Moderate: 
slope. 


Moderate: 
slope; stony. 


Severe: slope..... 
ЗН Пен 
| Moderate: slope-- 
Severe: rippable 


bedrock at à 
depth of 1% to 
31$ feet. 


Severe: rippable 
bedrock at a 
depth of 1% to 
34 feet; slope. 


Severe: rippable 
bedrock at a 
depth of 14 to 
3 feet; slope. 


ο μμ. 

Moderate: slope.. 

Severe: slope.... 

Severe: slope.... 

Moderate: slope; 
stony. 

Severe: slope.... 


basements 


Moderate: 
seasonal high 
water table. 


Moderate: 
seasonal high 
water table; 
stony. 


Moderate: 
seasonal high 
watar table аба 

depth of I to 

ЗИ feet; slope; 

stony. 


Severe: high 
water table. 


Severe: high 
water table. 


Moderate: rip- 
pable bedrock 
at a depth of 
114 to 3% feet. 


Moderate: rip- 
pable bedrock 
at a depth of 
1% to ЗИ feet; 
slope. 


Severe: slope.... 


Moderate: 
sonal high 
water table. 

Moderate: sea- 
sonal high 
water table. 


sca- 


Moderate: sea- 
sonal high water 
table; slope. 

Severe: 


Moderate: sea- 
sonal high water 
table; stony. 


Severe: slope.... 


slope... 


Lawns and 
landscaping 


Moderate: 
stony. 


Moderate: 
slope; stony. 


Severe: high 
water table. 


Severe: high 
water table. 


Moderate: rip- 
pable bedrock 
at a depth of 
116 to 8% 
feet. 


Moderate: 
slope; rip- 
pable bed- 
rock ata 
depth of 14 
to ЗИ feet. 


Severe: slope... 
81516. -------- 
Slight---------- 
Moderate: 
slope. 
Severe: slope.. 
Moderate: 
stony. 
Severe: slope... 


Streets and 
parking lots for 
subdivisions 


Moderate: 
seasonal high 
water table. 


Moderate: 
Seasonal high 
water table; 
slope. 


Severe: 
slope. 


Severe: high 
water table. 


Severe: high 
water table. 


Moderate: 
slope; rip- 
pable bed- 
rock at a 
depth of 1% 
to ЗИ feet. 


Severe: slope. - 
Severe: slope.. 
Moderate: sea- 


sonal high 
water table. 
Moderate: sea- 
sonal high 
water table; 


slope. 

Severe: slope. - 
Severe: slope.. 
Moderate: sea- 


sonal high 
water table; 
stony. 


Severe: slope... 


Sanitary land 
fills by the 
trench method 1 


Moderate: 
seasonal high 
water table. 


Moderate: 
seasonal high 
water table; 
stony. 


Moderate: 
seasonal high 
water table; 
stony. 


Severe: high 
water table. 


Severe: high 
water table. 


Severe: rip- 
pable bedrock 
at a depth of 
11$ to 314 
feet. 


Severe: rip- 
pable bed- 
rock at a 
depth of 1% 
to 314 feet. 


Severe: rip- 
pable bed- 
rock at à 
depth of 124 
to 31$ feet. 


Moderate: 
sonal high 
Water table. 

Moderate: sea- 
sonal high 
water table. 


зеа- 


Moderate: 
sonal high 
water table. 

Moderate: 
slope. 


sea- 


Moderate: 
sonal high 
water table; 
stony. 

Moderate: 
slope; stony; 
seasonal high 
water table. 


Sea- 


Soil series and 
map symbols 


VENANGO COUNTY, PENNSYLVANIA 


TABLE 7.— 504 limitations for town and country planning—Continued 


Onsite disposal of 
effluent from 


Sewage lagoons 


Homes of 3 stories 
or less with 


Lawns and 
landscaping 


septic tanks basements 

Hanover—Con. 

т ος Severe: moder- Severe: slope....| Severe: slope....| Severe: slope... 
ately slow per- 
meability; slope. 

Hazelton: 

HeB........ Moderate: bed- Severe: mod- Moderate: bed- 81216---------- 
rock at а depth erately rapid rock аба depth 
of 314 to 6 feet. permeability. of 314 to 6 feet. 

HOC 225.22 Moderate: bed- Severe: mod- Moderate: slope; Moderate: 
rock аба depth erately rapid bedrock at a slope. 
of 3/6 to 6 feet; permeability; depth of 34 to 
slope. slope. 6 feet. 

HeD........ Severe: slope....| Severe: mod- Severe: slope....| Severe: slope.. 

erately rapid 
permeability; 
slope. 

НІВ. 242224 Moderate: bed- Severe: mod- Moderate: bed- Moderate: 
rock at а depth erately rapid rock аба depth stony. 
of 3J4 to 6 feet. permeability. of 3% to 6 feet; 

stony. 
ΗΠΡ........ Severe: slope....| Severe: mod- Severe: slope....| Severe: slope.. 
erately rapid 
permeability; 
slope. 
HnF-------- Severe: slope....| Severe: mod- Severe: slope....| Severe: slope.. 
erately rapid 
permeability; 
slope. 

Monongahela: 

МоА..--.--- Severe: slow 8151%------------ Moderate: sea- Slight---------- 
permeability; sonal high 
seasonal high water table. 
water table. 

МоВ........ Severe: slow Moderate: slope..| Moderate: sen- Slight---------- 
permeability; sonal high 
Seasonal high water table. 
water table. 

Philo: Ph...... Severe: mod- Severe: flooding..| Severe: flooding..' Moderate: 
erately slow flooding. 
permeability; 
flooding; sea- 
sonal high 
water table. 

Pope: Po....... Severe: flooding..| Severe: flooding..| Severe: flooding..| Moderate: 

flooding. 

Ravenna: 

ВаА.------- Severe: slow Slight------------ Severe: seasonal | Moderate: 
permeability; high water seasonal high 
Seasonal high table. water table. 
water table. 

На В.а Severe: slow Moderate: slope..| Severe: seasonal | Moderate: 
permeability; high water seasonal high 
seasonal high table. water table. 
water table. 

Rams Severe: slow Severe: slope....| Severe: seasonal | Moderate: 
permeability; high water seasonal high 
seasonal high table. water table; 
water table. slope. 

Rexford: Re....| Severe: slow Slight------------ Severe: high Severe: high 
permeability， water table. water table. 
high water 
table. 


See footnote at end of table. 


Streets and 
parking lots for 
subdivisions 
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Sanitary land 
fills by the 
trench method ! 


Severe: slope... 


Moderate: 
slope; bed- 
rock аба 
depth of 3/4 
to G feet. 
Severe: slope.. 


Severe: slope... 


Moderate: 
slope; bed- 
rock аба 
depth 3% to 
6 feet. 


Severe: slope.. 
Severe: slope.. 
Moderate: sea- 


sonal high 
water table. 


Moderate: sea- 
seasonal high 
water table; 
slope. 


Severe: flood- 
ing. 
Severe: flood- 
ing. 
Moderate: 


seasonal high 
water table. 


Moderate: 
seasonal high 
water table. 


Severe: slope.. 


Severe: high 
water table. 


Severe: slope. 


Severe: mod- 
erately 
rapid perme- 
ability. 


Severe: mod- 
erately rapid 
permeability. 


Severe: mod- 
erately rapid 
permeability. 


Severe: mod- 
erately rapid 
permeability. 


Severe: mod- 
erately rapid 
permeability. 


Severe: slope; 
moderately 
rapid perme- 
ability. 


Moderate: 
sonal high 
water table. 


sea- 


Moderate: 
seasonal high 
water table. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: sen- 
sonal high 
water table. 


Severe: sea- 
sonal high 
water table, 


Severe: sea- 
sonal high 
water table, 


Severe: high 
water table. 
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SOIL, SURVEY 


TABLE 7.-бойі limitations for town and country planning—Continued 


Soil series and | Onsite disposal of Homes of 3 stories Lawns and Streets and Sanitary land 
map symbols effluent from Sewage lagoons or less with landscaping parking lots for fills by the 
septic tanks basements subdivisions trench method? 
Strip mines: Sm-| Variable: slow Variable: re- Severe: unstable | Severe: shaly; | Severe: slope; | Variable: re- 
to rapid perme- quires onsite materials; channery or unstable quires onsite 
ability. investigation. slope. stony. materials. investigation. 
Tyler: Ty.....- Severe: slow Slight. uru == Severe: sensonal | Moderate: Moderate: Severe: gea- 
permeability; high water seasonal high seasonal high sonal high 
seasonal high table. water table. water table. water table. 
water table. 
Urban land: 
Um. 
Urban land 
variable. 
Onsite in- 
vestiga- 
tion re- 
quired. 
For Monon- 
gahela 
part of 
Um, see 
Mononga- 
hela scries. 
Wharton: 

WhB-------- Severe: slow Moderate: Moderate: sea- Slight.......... Moderate: Moderate: 
permeability; slope; bedrock sonal high seasonal high seasonal high 
seasonal high ata depth of 4 water table. water table; water table. 
water table. to 6 feet. slope. 

WhC-------- Severe: slow Severe: slope....| Moderate: sea- Moderate: Severe: slope..| Moderate: 
permeability; sonal high slope. seasonal high 
seasonal high water table; water table. 
water table. slope. 

Wooster: 

WoB.......- Severe: moder- Moderate: slope; | Slight...--.-.----- Slight---------- Moderate: Slight. 
ately slow gravelly. slope. 
permeability. 

WoC........ Severe: moder- Severe: slope....| Moderate: slope..| Moderate: Severe: slope...| Slight. 
ately slow slope. 
permeability. 

WoD........ Severe: moder- Severe: slope....| Severe: slope....| Severe: slope...| Severe: slope...| Moderate: 
ately slow slope. 
permeability ; 
slope. 

WsD.......- Severe: moder- Severe: slope....| Severe: slope....| Severe: slope...| Severe: slope...| Severe: slope. 
ately slow 
permeability ; 
slope. 

WsE........ Severe: moder- Severe: slope.... | Severe: slope....| Severe: slope... Severe: Slope---| Severe: slope. 
ately slow 
permeability; 
slope. 


1 Detailed onsite investigations of the underlying strata, water table, and hazards of aquifer pollution and drainage into ground water 


аге needed for land fills deeper than 5 or 6 feet. 


The various soil uses in town and country planning are 
evaluated in table 7 and described іп the following para- 
graphs. . 

Onsite disposal of effluent from septic tanks is affected 
mainly by permeability, steepness of slope, depth to bed- 
rock, and position of any water table that may occur, Also, 
in soils underlain by cavernous limestone, fractured slate 
or shale, and sand or gravel, underground water may be- 
come contaminated by seepage of effluent through rock 
crevices, coarse materials, or solution channels. Size of 
drainage field and буре of disposal system used are affected 


in many places by the degree and kind of limitation. Soils 
that have a rating of severe should be carefully investi- 
πο before decistons are made concerning installation of 
disposal systems. Limitations for systems used only for 
short periods, such as in summer camps, may be less severe 
than those indicated in the table. 

Sewage lagoons are affected mainly by permeability of 
the substratum, soil slope, depth to bedrock, stoniness, and 
flood hazard. 

Homesite locations (3 stories or less with basement) are 
evaluated for locations of buildings of three stories or less 
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that have less than an 8-foot excavation for basements. The 
main features that affect soil use for this purpose are depth 
to seasonal high water table, depth to and kind of bedrock, 
degree of slope, and flood hazard. Depth to bedrock and 
presence of a high water table are less severe limitations 
where buildings are constructed without basements. 

Lawns and landsc: ing are rated without considering 
the needs for lime dud fertilizer. Suitable soil material 15 
needed in amounts sufficient to allow desirable trees and 
other plants to survive and grow. Among the factors con- 
sidered are depth to seasonal high water table, soil slope, 
depth to bedrock, soil texture, presence of stones or rocks, 
and flood hazard. 

Streets and parking lots, for subdivisions, are affected 
mainly by depth to seasonal high water table, soil slope, 
depth to nnd kind of bedrock, stoniness, and flood hazard. 
For roads outside subdivisions, slope limitations are gen- 
erally less severe than those shown 1n the table. 

Sanitary landfill is an area used for the disposal of trash 
and garbage by the trench method. The main requirement 
is enough soil material to cover the refuse and garbage. 
Bringing in fill or cover material is not considered in the 
ratings. The main features considered are depth to bedrock, 
flood hazard, seasonal high water table, and presence of 
stones or rocks. Sinkholes in limestone should not be used 
for refuse disposal because of risk of contamination of 
ground water supplies. Esthetic, economic, and sociologi- 
cal factors are important, but they are not considered in 
the ratings. 


Use of Soils for Recreational Facilities 


The information in this section can be used to make 
preliminary selection of sites for recreational facilities. 
Onsite investigation of each site is needed. 

"Table 8 shows the degree and, if the degree is moderate 
or severe, the kind of limitation for seven recreational uses. 
The degrees of limitation are expressed as slight, moder- 
ate, and severe. А. rating of slight indicates that the soil 
generally has few limitations for the use specified. Mod- 
erate indicates that the soil requires special measures to 
overcome or correct the limitations. Severe indicates that 
the limitations are very difficult or expensive to correct or 
overcome. 

The following paragraphs describe the facilities rated 
and give the main soil or topographic features that cause 
the limitations. 

Campsites are areas suitable for tents or camping trailers 
and travel trailers and the accompanying activities for 
outdoor living. These areas are used frequently during the 
camping season, which normally extends from May 30 
until Labor Day. The soils are rated assuming little site 
preparation other than shaping and leveling tent and 
parking areas. The site should be suitable for heavy traffic 
by people, horses, or vehicles. Suitability of soil for sup- 
porting vegetation is a separate item to be considered in 
the final evaluation in selecting sites for these uses. 

Buildings (without basements) are rated for use as sites 
for washrooms, bathhouses, picnic shelters, service build- 
ings without basements, and seasonal or year-round cot- 
tages. Among the limitations are seasonal high water table, 
stoniness, and flooding. Soil limitations for buildings with 
basements are given in table 7. 
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Paths and trails are areas that are to be used for trails, 
hiking, bridle paths, and nonintensive uses that allow for 
random movement of people. It is assumed that these areas 
are to be used as they occur in nature and that little soil 
will be moved or excavated for the planned recreational 
use. 

Picnic and play areas are areas developed for hiking, 
picnicking, and casual play where only light foot traffic is 
expected. The ratings are based on soil features only and 
do not include such other features as the presence of trees 
or lakes, which may affect the desirability of a site. The 
main soil features considered are depth to seasonal high 
water table, soil slope, depth to bedrock, flood hazard, and 
the presence of rocks and stones. Water supply, sewage dis- 
posal, and suitability of the soil for supporting vegetation 
are separate items to be considered in the final evaluation of 
a Site for these uses. 

Athletic fields are playgrounds for organized games, 
such as baseball, football, and badminton. Because areas 
selected for this use are subject to intensive foot traffic, а 
nearly level surface, good drainage, and soil texture and 
consistence that give a firm surface are generally required. 
The most desirable soils are also free of rock outcrops and 
coarse fragments. It is assumed that good vegetative cover 
can be established and maintained on areas where needed. 

For golf fairways the soils are rated under the assump- 
tion that they will be used for turf, shrubs, and trees with- 
out adding topsoil. Traps, roughs, and greens are special- 
ized features not considered in ratings for golf fairways. 
Among the factors considered are depth to seasonal high 
water table, soil slope, depth to bedrock, soil texture, pres- 
ence of rocks or stones, and flood hazard. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in Venango County. Each soil series is described in de- 
tail, and then, briefly, each mapping unit in that series is 
described. Unless it 1s specifically mentioned otherwise, it 
is to be assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus, to 
get full information about any one mapping unit, it is 
necessary to read both the description of the mapping unit 
and the description of the soil series to which it belongs. 

An important part of the description of each soil series 
is the soil profile, that is, the sequence of layers from the 
surface downward to rock or other underlying material. 
Each series contains two descriptions of this profile. The 
first is brief and in terms familiar to the layman. The 
second is much more detailed and is for those who need to 
make thorough and precise studies of soils. Color terms are 
for moist soil unless otherwise stated. The profile described 
in the series is representative of mapping units in that 
series. If the profile of à given mapping unit differs from 
the one described for the series, these differences are stated 
in describing the mapping unit, or they ave differences 
that are apparent in the name of the mapping unit. 

Аз mentioned in the section *How This Survey Was 
Made," not all mapping units are members of a soil series. 
The land type Strip mines, for example, does not belong 
to a soil series, but it is listed in alphabetic order along 
with the soil series. 
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Soil series and тар symbols 


Allegheny: 


Armagh: 


Atkinsi- Ваља аа дени ай 


Brinkerton: 


1 


Canñeld: р 


SOIL SURVEY 


Campsites 


Tents and camping trailers 


αμ ла ανα 
Slight ος а Sees 
Moderate: gravelly----------- 
Moderate: втауеПу----------- 
Moderate: slope; gravelly----- 
Severe: Slope---------------- 
Severe: вїоре u 
Moderate: seasonal high 


water table; slow perme- 
abiliby. 

Moderate: seasonal high 
water table; slow perme- 


ability. 
Moderate: seasonal high 
water table; slope. 
Moderate: seasonal high 


water table; slow perme- 
ability; stony. 


Severe: high water table------ 
Severe: high water tapble------ 
Severe: high water table------ 
Severe: high water table------ 
Severe: high water table... 


Moderate: slow permeability; 
gravelly. 

Moderate: slow permeability; 
slope; gravelly. 

Moderate: slow permeability; 
stony; gravelly. 

Severe: воре---------------- 


Moderate: seasonal high water 
table; slow permeability. 

Moderate: seasonal high water 
table; slow permeability. 


Moderate: seasonal high water 
table; slow permeability ; 
slope. 


Moderate: slow 
permeability. 
Moderate: slow 
permeability. 
Moderate: slow 
permeability ; slope. 
Moderate: slow 


permeability; stony. 


Moderate: slow perme- 
ability; воре; stony. 


Travel trailers 


СПО 2 enc εώς ee ИНЕ 
Moderate: slope.............. 
Moderate: gravelly........... 
Moderate: slope; gravelly..... 
Severe: slope...............- 
Severe: Slope---------------- 
Severe: slope_...------------ 
Moderate: seasonal high 
water table; slow perme- 
ability. 

Moderate: seasonal high 


water table; slow perme- 
ability; slope. 
Severe: slope.--------------- 


Moderate: seasonal high 
water table; slow perme- 
ability; slope; stony. 


Severe: high water table------ 
Severe: high water table... 
Severe: high water table --.-- 
Severe: high water table_____- 
Severe: high water table------ 


Moderate: slow permeability; 
slope; gravelly. 
Severe: Slope---------------- 


Moderate: slow permeability; 
slope; stony; gravelly. 
Severe: slope---------------- 


Moderate: seasonal high water 
table; slow permeability. 

Moderate: seasonal high water 
table; slow permeability; 
slope. 


Severe: Slope---------------- 


Moderate: slow 
permeability. 


Moderate: slow 
permeability ; slope. 
Severe: slope...__..-_._____- 


Moderate: slow 
permeability; slope; stony. 


Severe: Slope---------------- 


TABLE 8.—Sod limitations 


Buildings without basements 


ВИС e Ur sre ster eet oe! 
ο κώμα р oun 


Slight 
Slight 
Moderate: 


Severe: 
Severe: slope 
Moderate: seasonal high 


water table. 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table; slope. 

Moderate: seasonal high 
water table. 


Severe: high water table_..__- 

Severe: high water table; 
flooding. 

Severe: high water баре. 

Severe: high water table------ 

Severe: high water table... 

ӨНЕ ааа see кора 

Moderate: вюоре-------------- 

Slight 

Severe: Біоре.......----..-.. 

Moderate: seasonal high water 
table, 

Moderate: seasonal high water 
table. 

Moderate: slope; seasonal high 


water table. 


SHE a ae 
Бр a a 
Moderate: Slope-------------- 
I E O RES 
Moderate: slope-------------- 


for recreational uses 


VENANGO COUNTY, PENNSYLVANIA 


Paths and trails 


πι ο μας ον ος 
Blight-- oos eS ИВ 


Moderate: 
Moderate: 
Moderate: 
Moderate: 
Severe: 


gravelly---------- 
gravelly---------- 
gravelly.......-.- 
slope; gravelly.... 
[ror MM 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table. 

Moderate: seasonal high 
water table; stony. 


Severe: high water table... 
Severe: high water table; 
flooding. 


Severe: 
Severe: 
Severe: 


high water table. .... 
high water table----- 
high water table. ---- 


Moderate: gravelly.......... 
Moderate: 
Moderate: 


Moderate: 
gravelly. 


gravelly---------- 
stony; gravelly---- 


slope; stony; 


Moderate: seasonal high 
water table. 

Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table. 


Picnic and play areas 
(extensive use) 


Өе ын ELAS 
ραδιο аа ES 
Moderate: gravelly........... 
Moderate: gravelly........... 
Moderate: slope; gravelly....- 
Severe: slope................ 
Severe: Slope---------------- 
Moderate: seasonal high 


water table. 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table; slope. 

Moderate: seasonal high 
water table; stony. 


Severe: high water баре. 


Severe: high water table------ 


Severe: 
Severe: 
Severe: 


high water table------ 
high water table------ 
high water table------ 


Moderate: gravelly----------- 
Moderate: 
Slight s.c сена ината 


Severe: 


slope; gravelly..... 


Moderate: 
table. 
Moderate: 
table. 


seasonal high water 


seasonal high water 


Moderate: seasonal high water 
table; slope. 


Slighit.i. 2222222202222: шшш 
А рН 
Moderate: зоре-------------- 
SHEBE SS AS e 
Moderate: slope.............- 


Athletic fields 
(intensive use) 


Severe: 
Severe: 
Severe: 
Severe: 
Severe: 


gravelly-------------- 
атауейу..-.--------.- 
slope; gravelly.......- 
slope; gravelly..------ 
slope; gravelly__.-.--- 


Severe: 
table. 


seasonal high water 


Severe: 
table. 


seasonal high water 


Severe: seasonal high water 
table; slope. 

Severe: seasonal high water 
table. 


Severe: high water table...... 


Severe: high water table------ 


high water table------ 
high water tapble------ 
high water table... ...- 


Severe: 
Severe: 
Severe: 


Severe: отахеПу-------------- 


Severe: slope; отауеЦу-------- 


Severe: втауеПу-------------- 


Severe: slope; втауеЦу-------- 


Severe: seasonal high water 
table. 
Severe: 
table. 


seasonal high water 


Severe: seasonal high water 
table; slope. 


Moderate: seasonal high 
water table; slow 
permeability. 

Moderate: seasonal high 
water table; slow 
permeability; slope. 

Severe: Зоре---------------- 


Moderate: seasonal high 
water table; slow perme- 
ability; slope; stony. 

Severe: Slope---------------- 
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Golf fairways 


Slight. 

Slight. 

Moderate: gravelly. 
Moderate: gravelly. 
Moderate: slope; gravelly. 
Severe: slope. 

Severe: slope. 

Moderate: seasonal high 


water table. 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table; slope. 

Moderate: seasonal high 
water table; stony. 


Severe: high water table. 
Severe: high water table; 
flooding. 


Severe: 
Severe: 
Severe: 


high water table. 
high water table. 
high water table. 


Moderate: gravelly. 


Moderate: slope; gravelly. 


Moderate: stony; gravelly. 


Severe: slope. 


Moderate: 
table. 
Moderate: 
table. 


seasonal high water 


seasonal high water 


Moderate: seasonal high water 
table; slope. 


Slight. 

Slight. 

Moderate: slope. 
Moderate: stony. 
Moderate: slope; steep. 
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Soil series and map symbols 


SOIL SURVEY 


Campsites 


Tents and camping trailers 


Travel trailers 


TABLE 8.—Soil limitations for 


Ernest: 
р ων. 


H 


λα И Messe de 


Moderate: moderately slow 
permeability. 


Moderate: moderately slow 
permeability; stony. 


Moderate: moderately slow 
permeability; slope; stony. 


Severe: high water table------ 
Severe: high water table------ 
SHEE ката кіна 
Moderate: slopo-------------- 
Severe: 81оре----------------- 
Moderate: moderately slow 


permeability, 


Moderate: moderately slow 
permeability. 
Moderate: moderately slow 


permeability; slope. 
Severe: 
Moderate: moderately slow 

permeability; stony. 


Severe: slope...............- 


Severe: Біоре-------.-....--. 


Moderate: channery.......... 
Moderate: slope; channery.... 
Severe: slope...............- 
Moderate: stony; channery.... 


Severe: Slope---------------- 


Severe: 51оре---------------- 


Moderate: slow permeability... 
Moderate: slow permeability... 


Moderate: moderately slow 
permeability; flooding. 


Moderate: flooding........... 


Moderate: moderately slow 
permeability; slope. 


Moderate: moderately slow 
permeability ; slope; stony. 


Severe: slope.._.--.-----.--- 


Severe: 


high water table------ 
Bevere: 


high water table------ 


Moderate: slope.............. 


Severe: Slope----------------- 


Severe: slope----------------- 


Moderate: moderately slow 
permeability. 


Moderate: moderately slow 
permeability; slope. 
Severe: slope...............- 
Severe: Slope---------------- 
Moderate: moderately slow 
permeability; воре; stony. 


Severe: slope................ 


Severe: slope................ 


Moderate: 
Severe: 
Severe: 
Moderate: 
channery. 
Severe: slope................ 


slope; channery.... 


slope; stony; 


Severe: slope----------------- 


Moderate: slow permeability... 


Moderate: 


slow permeability; 
slope. 


Moderate: moderately slow 
permeability; flooding. 


Moderate: flooding----------- 


Buildings without basements 

ӨП tae e ncc ce rou Lotte iet 
Ио о ое 
Moderate: slope. 
Severe: high water table- ----- 
Severe: high water table______ 
О απ... 
Moderate: slope 
Severe: 8оре.....____________ 
Slight аба ο μμ... 
SERGE ASS 
Moderate: slope.............. 
Severe: slope...............- 
Slid hitet ES а ceca u E 
Severe: 8јорв..._____________ 
Severe: βῖορθ................. 
ИВ за yakumamaka 
Moderate: slope.............- 
Severe: Slope---------------- 
ӨЛЕН, SE a залы 
Severe: slope---------------- 
Severe: Біоре-.---.---....... 
ПЕЕ e e eee E 
ӨҢЕ зы CL 
Severe: fooding-------------- 
Severe: flooding 


VENANGO COUNTY, PENNSYLVANIA 47 


recreational uses—Continued. 


Paths and trails Pienic and play areas Athletic fields Golf fairways 
(extensive use) (intensive use) 
μμ μαμα πα ρω SHER os as Moderate: seasonal high Slight. 


water table; moderately 

slow permeability; slope. 

Moderate: stony------------ ӘПЕН aE Moderate: scasonal high Moderate: stony. 
water table; moderately slow 

permeability; slope; stony. 


Moderate: stony...........- Moderate: slope.............- Severe: 8оре---------------- | Moderate; slope; stony. 
Severe: high water table----- Severe: high water table. ..... Severe: high water table. ....- Severe: high water table. 
Severe: high water фа е- ---- Severe: high water table...... Severe: high water table------ Severe: high water table. 
ο ποσα οπών σαι ӨПЕТ а e ние наша ας Moderate: slope; bedrock at Moderate: bedrock at depth of 
depth of 1% to 3/4 feet. 1% to ЗИ feet. 
БЕН левые te Moderate: slope...........--- Severe: віоре-..-------------- Moderate: slope; bedrock at 
depth of 1% to ЗИ feet. 
Moderate: slope............- Severe: slope.............--- Severe: slope---------------- Severe: slope. 
ῬΙρ ые N REGIE ӨНЕҺЕ е οσον Moderate: seasonal high water | Slight. 
table at depth of 1% to more 
than 3 feet; moderately slow 
permeability. 
全 SEU sk Moderate: seasonal high water | Slight. 
table; moderately slow 
permeability; slope. 
ЗЕ ја воља aes Severe: slope---------------- Moderate: slope. 


Moderate: 
Moderate: 


Severe: Slope---------------- Severe: slope. 
Moderate: seasonal high water | Moderate: stony. 
table; moderately slow 
permeability; slope; stony. 


Moderate: slope; зюпу------ Severe: 51оре---------------- Severe: Slope---------------- Severe: slope. 
Severe: slope......-..--..-- Severe: slope.............-.- Severe: slope..............-- Severe: slope. 
Moderate: channery......-.. Moderate: channery.......... Severe: channery_..---------- Moderate: channery. 
Moderate: channery......... Moderate: slope; channery....| Severe: slope; channery..----- Moderate: slope; channery. 
Moderate: slope; channery...| Severe: slope.........--.---- Severe: slope; сһалпегу------- Severe: slope. 
Moderate: stony; channery...| Moderate: channery.........- Severe: channery...........-- Moderate: stony; channery. 
Moderate: slope; stony; Severe: віоре.----.---------- Severe: зоре---------------- Severe: slope. 

channery. 
Severe: slope.............-. Severe: slope...........----- Severe: Slope---------------- Severe: slope. 
ων ο ο... SHEBE Moderate: seasonal high Slight. 


water table; slow 
permeability. 
SERE ων ο ӨПЕЙ ы аи se Moderate: seasonal high Slight. 
water table; slow 
permeability; slope. 
SIERO Moderate: fooding----------- Moderate: seasonal high Moderate: flooding. 
water table; flooding; 
moderately slow 
permeability. 


SiR ο Moderate: fooding----------- Moderate: flooding----------- Moderate: flooding. 
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бой series and тар symbols 


Ravenna: 
КаА 


Rexford: Re----------------- 
Strip mines: Sm. 

Properties variable. On- 
site investigation re- 
quired. 

Tyler: Ty 


Urban land: Um. 

Urban land variable. On- 
site investigation 
required. For Mon- 
ongahela part of Um, see 
Monongahela series. 

Wharton: 

WhB 


WoB 


"Tents 


SOIL SURVEY 


Cam 


TABLE 8.—Soil limitations for 


psites 


and camping trailers 


Travel trailers 


Moderate: seasonal high 
water table; slow permea- 
bility. 

Moderate: seasonal high 
water table; slow permea- 
bility. 

Moderate: seasonal high 
water table; slow permea- 
bility. 

Severe: high water table------ 

Moderate: seasonal high 
water table; slow permea- 
bility. 

Moderate: slow permeability... 

Moderate: slow permeability; 
slope. 

Moderate: moderately slow 
permeability; gravelly. 

Moderate: moderately slow 
permeability; gravelly; 
slope. 

Severe: slope................ 

Severe: slope.--------------- 

Severe: slope...------------- 


Moderate: seasonal high 
water table; slow permea- 
bility. 

Moderate: seasonal high 
water table; slow permea- 
bility. 


Severe: αῖορο................ 


Severe: high water table 


Moderate: seasonal high 
water table; slow permea- 
bility. 


Moderate: slow permeability; 
slope. 

Severe: віорс------------.22. 
Moderate: moderately slow 
permeability; gravelly; 

slope. 

Severe: slope.._-_----------- 
Severe: slope----------_____- 
Severe: β]ορ6................ 
Severe: Біорв-.------........ 


Buildings without basements 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table; slope. 


Severe: high water table 


Moderate: seasonal high 
water table. 


Slight. SSL ТЕКЕ 
Moderate: slope............-. 
ЭО Ce 
Moderate: slope.............. 
Severe: slope................ 
Severe: εἰορθ...................... 
Severe: 81орв------.--------- 


— ہہ‎ _. l | 


recreational wses—Continued 


Paths and trails 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table. 


Severe: high water table----- 


Moderate: seasonal high 
water table. 


ο μπιν οκ μμ 
БОЕ ЕРЕ aaa 
Moderate: gravelly___---.--- 
Moderate: gravelly.......... 
Moderate: slope; 

gravelly. 

Moderate: slope; stony; 
gravelly. 

Severe: Slope--------------- 
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Ріспіс and play areas 
(extensive use) 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table; slope. 


Severe: high water tapblo------ 
Moderate: seasonal high 


water table. 


SERS но о ана наа 
Moderate: $0ре-------------- 
Moderate: gravelly----------- 
Moderate: slope; gravelly. ---- 
Severe: slope.__------------- 
Severe: Slope---------------- 
Severe: slope...............- 


Athletic fields 
(intensive use) 


Golf fairways 


Severe: seasonal high water 
table. 
Severe: seasonal high water 
table. 
Severe: seasonal high water 


table; slope. 
Severe: high water table...... 


Severe: 
table. 


seasonal high water 


Moderate: seasonal high 
water table; slow permea- 
bility; slope. 


Severe: 310ре---------------- 
Severe: gravelly-------------- 
Severe: slope; gravelly_..----- 
Severe: slope; отаубПу-------- 
Severe: slope; gravelly-------- 
Severe: slope; gravelly_--.---- 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table. 


Moderate: seasonal high 
water table; slope. 


Severe: high water table. 


Moderate: seasonal high 
water table. 


Slight. 

Moderate: slope. 
Moderate: gravelly. 
Moderate: slope; gravelly. 
Severe: slope. 

Severe: slope. 

Severe: slope. 
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Following the name of each mapping unit is a symbol 
in parentheses, This symbol identifies the mapping unit 
on the detailed soil map. Listed at the end of each descrip- 
tion of a mapping unit is the capability unit in which the 
mapping unit has been placed. The page for the descrip- 
tion of each capability unit can be found by referring to 
the “Guide to Mapping Units” at the back of this survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 9. Many terms used in describing 
soils can be found in the Glossary at the back of this sur- 
vey, and more detailed information about the terminology 
and methods of soil mapping can be obtained from the 
Soil Survey Manual (80). 


Allegheny Series 


The Allegheny series consists of deep, nearly level to 
gently sloping, well-drained soils on glacial outwash 
terraces. These soils formed in loamy material deposited 


TABLE 9.—Approximate acreage 


SOIL SURVEY 


by water. Slopes are convex. The native vegetation is 
maple, mixed oaks, ash, and black cherry. 

A representative profile has a dark grayish-brown silt 
loam plow layer about 8 inches thick, The subsoil extends 
to a depth of 30 inches. To a depth of 22 inches, it is 
yellowish-brown, friable silt loam. Between depths of 
99 and 30 inches, it is dark yellowish-brown, friable loam. 
The substratum, from a depth of 80 inches to 90 inches, 
is brown gravelly sandy loam. 

Available moisture capacity is high, and permeability 
is moderate. 

Representative profile of Allegheny silt loam, 3 to 8 
percent slopes, in a cultivated field 1 mile northwest of 
Hannasville. This profile is identified as Pennsylvania 
report numbers 67-87098 and 67-87099 in table 4, Еп- 
gineering Test Data: 


Ар—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, fine, granular structure; friable, nonsticky 


Soil Acres | Percent 

300 0.1 

1, 060 ‚2 

380 p. 

1, 790 ‚4 

1, 700 24 

580 21 

450 .1 

6, 020 1.4 

24, 230 5.6 

3, 250 .8 

6, 060 1.4 

690 ‚2 

7,240 1.7 

Brinkerton silt loam, 0 to З percent slopes----- 3, 58 .8 

Brinkerton silt loam, З to 8 percent slopes----- 3, 370 27 
Brinkerton and Frenchtown very stony silt 

Јода s ов su C se ooa ab V e ase ша и 4, 240 1.0 
Canfield gravelly 816 loam, 3 to 8 percent 

AlO peig ouch њи dee саса ылығы το» 11, 850 2.7 
Canfield gravelly silt loam, 8 to 15 percent 

віорез--.------- EBES ra SE 9, 080 2.1 
Canfield very stony silt loam, 0 to 8 

Е В қырыл 1, 640 4 
Canfield very stony silt loam, 8 to 25 

SOPE ке Жак sich Cesare See Re ok 6, 500 1.5 
Cavode silt loam, 0 to 3 percent slope 2,610 26 
Cavode silt loam, З to 8 percent віорез----------| 19, 550 4.5 
Cavode silt loam, 8 to 15 percent slopes_---.-.-. 3, 300 ‚8 
Cookport loam, 0 to 3 percent ајорев___________ 2, 380 . 6 
Cookport loam, З to 8 percent віорев.------.-.- 27, 160 6.3 
Cookport loam, 8 бо 15 percent slopes---------- 8, 470 2.0 
Cookport very stony loam, 0 to 8 percent slopes__| 25, 260 5.9 
Cookport very stony loam, 8 to 15 percent, 

В1а речи а а зул з шы re ud 27, 430 6. 4 
Ernest silt loam, 3 to 8 percent slopes---------- 790 2.2 
Ernest very stony silt loam, 0 to 8 percent 

slopes. τό έκαστος 3, 370 ‚8 
Ernest very stony silt loam, 8 to 15 percent 

ВОДЕ ——— "——— Á————— 3, 510 .8 
Frenchtown silt loam, 0 to ἃ percent 1орез___-__| 4,010 29 
Frenchtown silt loam, З to 8 percent віорав---.-- 1, 600 . 4 
Gilpin silt loam, 3 to 8 percent slopes. 820 22 
Gilpin silt loam, 8 to 15 percent slopes----------| 2, 480 26 
Gilpin silt loam, 15 to 25 percent віорев----.---- 780 sal 


1 Less than 0.05 percent. 


and nonplastie; strongly acid; abrupt, smooth 
boundary, 
nd proportionate extent of the soils 
Soil Acres | Percent 
Hanover silt loam, 0 to 3 percentslopes.........| 2, 730 0. 6 
Hanover silt loam, 3 to 8 percent slopes. 29, 230 6.8 
Hanover silt loam, 8 to 15 percent slopes. 15, 990 3.7 
Hanover silt loam, 15 to 25 percent slopes... - 3, 600 .8 
Hanover very stony silt loam, 0 to 8 percent 
SlOPOSs a a a e aê mA 12, 560 2.9 
Hanover very stony silt loam, 8 to 25 percent 
Slopes- CE 20, 770 6. 2 
Hanover very stony silt loam, 25 to 45 percent 
Slopes zarm SEES e cde мз аы тшш нс до 2,910 27 
Hazleton channery loam, З to 8 percent slopes..| 2,570 .6 
Hazleton channery loam, 8 to 15 percent slopes.| 1, 470 . 3 
Hazleton channery loam, 15 to 25 percent 
ВО рез κο ο ша ο Εν ο ο. 1, 520 . 4 
Hazleton very stony loam, 0 to 8 percent slopes.| 4, 040 .9 
Hazleton and Gilpin very stony soils, 8 to 25 
percent яіорев-------------------.-------- 8, 680 2.0 
Hazleton and Gilpin very stony soils, 25 to 70 
percent віорев...-.------------------...-- 48, 510 11.3 
Monongahela silt loam, 0 to 3 percent slopes... 630 .1 
Monongahela silt loam, 3 to 8 percent β]οροβ...] 2,050 .5 
Philo silt loam 6, 070 1. 5 
Pope loa Јака 5.2 s ορ... 3, 610 28 
Ravenna silt loam, 0 to З percent ві0рев-..---- 980 22 
Ravenna silt loam, 3 to 8 percent $10рез-------| 5, 360 1.2 
Ravenna silt loam, 8 to 15 percent slopes... 970 .2 
Rexford silt loam ‚3‹ .3 
Strip mines---------- 5 1.2 
Tyler silt Іошт--.-.----------.------------- : 21 
Urban land-Monongahela complex------------ 1, 690 . 4 
Wharton silt loam, 3 to 8 percent slopes------- 8, 400 1.9 
Wharton silt loam, 8 to 15 percent орея------ 3, 430 ‚8 
Wooster gravelly silt loam, 3 to 8 percent slopes. 245 21 
Wooster gravelly silt loam, 8 to 15 percent 
РО азақ πο SE 360 1 
Wooster gravelly silt loam, 15 to 25 percent 
воре A EE sod sheen 1, 600 ‚4 
Wooster very stony silt loam, 8 to 25 percent 
сауу сс а = зыш: те eases She 625 1 
Woostor very stony silt loam, 25 to 45 percent 
BIODOH aaa ан Ее а 400 ы 
Gravel pits, quarries, and sand mines_____ 150 (9 
е иена ны 432, 000 0.0 
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B1—8 to 12 inches, yellowisl-brown (10YR 5/4) silt loam; 
weak, fine, subangular blocky structure; friable, 
nonsticky and slightly plastic; 5 percent gravel; very 
strongly acid; clear, wavy boundary, 

В214--12 to 22 inches, yellowish-brown (10YR 5/4) heavy silt 
loam; weak, medium, subangular blocky structure; 
friable, nonsticky and slightly plastic; few, thin, 
discontinuous clay films on ped faces and in pores; 
10 percent gravel; very strongly acid; clear, wavy 
boundary. 

B22t—22 to 80 inches, dark yellowish-brown (10YR 4/4) heavy 
loam; weak, fine, subangular blocky structure; fri- 
able, nonsticky and nonplastic; few, thin, discon- 
tinuous clay films on ped faces and in pores; 10 
percent gravel; very strongly acid; clear, wavy 
boundary. 

IIC—30 to 90 inches, brown (ΤΟΥ͂Τ 5/4) gravelly sandy loam; 
single grain; loose; 45 percent gravel; strongly acid. 


The solum ranges from 30 to 40 inches thick, Depth to 
bedrock is more than 6 feet. The gravel content ranges from 
0 to 10 percent in the solum and from 35 to 50 percent in the 
IIC horizon. The Ap horizon is dark grayish (10YR 4/2) 
to dark yellowish brown (10YR 4/4). The B horizon is 
brown (10YR 4/3) to yellowish-brown (10YR 5/4) heavy silt 
loam to loam. 

Allegheny soils are associated on terraces with the well 
drained Alton soils, the moderately well drained Monongahela 
soils, the somewhat poorly drained to poorly drained Rex- 
ford soils, and the somewhat poorly drained Tyler soils. They 
contain less gravel throughout the solum than Alton soils. 

Allegheny silt loam, 0 to 3 percent slopes (AgA).—This 
soil is on terraces near flood plains along the major 
streams in the county. It has a profile slightly deeper over 
gravel than the profile described as representative of the 
series. Most of the acreage is in the valley of Sugar Creek. 

Included with this soil in mapping were small areas of 
Alton and Monongahela soils. 

Most of the acreage of this Allegheny soil has been 
cleared and cultivated. This soil has few limitations for 
most uses. Capability unit Τ-9. . 

Allegheny silt loam, 3 to 8 percent slopes (AgB).—This 
soil is on terraces near flood plains along the major 
streams in the county. 16 has the profile described as 
representative of the series. 

Included with this soil in mapping were small areas 
of Alton and Monongahela soils and а few areas where 
the Allegheny soil is shallower over gravel than is typical. 

Most of the acreage of this Allegheny soil has been 
cleared and cultivated. The major limitation is the erosion 


hazard. Capability unit Пе-2, 


Alton Series 


The Alton series consists of deep, nearly level to very 
steep, well-drained soils on glacial outwash terraces and 
kames. These soils formed in gravel, sand, and silt de- 
posited by running water. Slopes are convex. The native 
vegetation is maple, mixed oaks, ash, and black cherry. 

А. representative profile has a dark grayish-brown 
gravelly loam plow layer about 7 inches thick. The sub- 
soil extends to a depth of 40 inches. To a depth of 18 inches, 
it is yellowish-brown, friable gravelly loam. Between 
depths of 18 and 40 inches, it is yellowish-brown, loose 
gravelly sandy loam. The substratum, from a depth of 40 
inches to 60 inches, is stratified sand and gravel. 

Available moisture capacity is low, and permeability is 
rapid. Most limitations are related to the rapid permeabil- 
ity and the low available moisture capacity. 


Representative profile of Alton gravelly loam, 3 to 8 
percent slopes, in an abandoned field about 114 miles north 
of Hannasville: 

Ар 0 to 7 inches, dark grayish-brown (10ҮВ 4/2) gravelly 
loam; very weak, fine, granular structure; friable, 
nonsticky and nonplastic; 20 percent gravel; medium 
acid; abrupt, smooth boundary. 

B21—7 to 18 inches, yellowish-brown (10YR 5/4) gravelly 
loam; very weak, fine, subangular blocky structure; 
friable, nonsticky and nonplastic; 30 percent gravel; 
Strongly acid ; elear, wavy boundary. 

B22—18 to 40 inches, yellowish-brown (10YR 5/4) gravelly 
sandy loam; weak, medium, subangular blocky struc- 
ture; loose, nonsticky and nonplastic; 45 percent 
gravel; strongly acid; clear, wavy boundary. 

10—40 to 60 inches, stratified sand and gravel; 70 percent 
gravel; strongly acid. 


The solum ranges from 40 to 55 inches thick. Depth to bed- 
rock is more than 6 feet. The Ap horizon is very dark grayish 
brown (10YR 3/2) to dark yellowish brown (10YR 4/4). 
The gravel content ranges from 20 to 45 percent in the Ap 
horizon and from 30 to 50 percent in the B2 horizon. The B2 
horizon ranges from dark brown (10YR 3/3) to yellowish 
brown (10YR 5/4). 

Alton soils are associated on terraces with the well drained 
Allegheny soils, the moderately well drained Monongahela 
Soils, the somewhat poorly drained Rexford soils, and the 
Somewhat poorly drained Tyler soils. They have а higher 
gravel content than those soils. 

Alton gravelly loam, 0 to 3 percent slopes (AhA).— 
This soil is on terraces near flood plains along the major 
streams in the county. 

Included with this soil in mapping were small areas of 
Allegheny and Monongahela soils. 

Most of the acreage of this Alton soil has been cleared 
and cultivated. This soil has few limitations for most de- 
velopment uses. It is limited for farming by the low avail- 
ablo moisture capacity. Capability unit ЈИ. 

Alton gravelly loam, 3 to 8 percent slopes [АЋВ).— 
This soil is on terraces near flood plains along the major 
streams in the county. It has the profile described as rep- 
resentative of the series, 

Included with this soil in mapping were small areas of 
Allegheny and Monongahela soils. 

Most of the acreage of this Alton soil has been cleared 
and cultivated, The major limitation for farming is the 
low available moisture capacity. Capability unit ITIs-1. 

Alton gravelly loam, 8 to 15 percent slopes (AhC).— 
This soil is on terraces near the major streams in the 
county and on kames in uplands. Included with it in map- 
ping were some small areas of gently sloping and moder- 
ately steep Alton soils and some areas of soils that have 
a surface layer of gravelly sandy loam. About three- 
fourths of the acreage of this Alton soil has been cleared 
and cultivated, The major limitation is the erosion hazard. 
Capability unit [Ve-1. 

Alton gravelly loam, 15 to 25 percent slopes (AhD).— 
This soil is on kames and on terrace edges near the major 
streams in the county. Included with it in mapping were 
some areas of steep Alton soils. About half the acreage of 
this Alton soil has been cleared and cultivated. The major 
limitation is the erosion hazard. Capability unit ГҮе-1. 

Alton gravelly loam, 25 to 80 percent slopes (AhF).— 
This soil is on terrace escarpments and valley sides near 
the major streams in the county. Included with it in map- 
ping were small areas where the surface layer is stony. 
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Most of the acreage of this Alton soil is wooded. The ero- 
sion hazard and the slope severely limit this soil for most 
uses. Capability unit VIIe-1. 


Alvira Series 


The Alvira series consists of deep, nearly level to slop- 
ing, somewhat poorly drained soils on uplands. These soils 
formed in material weathered from glacial till containing 
sandstone, shale, and siltstone. Slopes are convex. The na- 
tive vegetation is chiefly mixed oaks, maple, ash, and black 
cherry. 

А. representative profile has a brown silt loam plow 
layer about 7 inches thick. The subsoil extends to a depth 
of 79 inches. Το а depth of 14 inches, 16 is yellowish-brown 
silt loam mottled with light brownish gray. Between 
depths of 14 and 91 inches, it is yellow-brown silt loam 
mottled with light gray and reddish brown. Below a depth 
of 91 inches, it is mottled gray and yellowish-brown, brit- 
tle and firm gravelly silt loam and gravelly loam. 

Available moisture capacity 1s moderate, and permea- 
bility is slow. The water table is within 6 to 18 inches of 
the soil surface during winter and spring. Most limitations 
are related to the slow permeability and the seasonal high 
water table. 

Representative profile of Alvira silt loam, 3 to 8 percent 
slopes, in a cultivated field one-fourth of a mile southeast 
of village of Sunville, 1,000 feet, southeast along road T. 
434 from its intersection with route 60068 and 300 feet east 
into field. This profile is identified as S66-Pa-61-4 (1-8) 
in tables 19, 18, and 14 in the section *Laboratory Data," 
and as Pennsylvania report numbers A-48104 and A- 
48108 in table 4, Engineering Test Data : 


Ар—0 to Т inches, brown (10YR 4/3) silt loam; moderate, 
medium, granular structure; friable, slightly sticky 
and slightly plastic; 10 percent gravel; medium acid ; 
übrupt, smooth boundary. 

В1--7 to 14 inches, yellowish-brown (10YR 5/4) silt loam; 
few, fine, faint, light brownish-gray (10YR 6/2) mot- 
tles; weak, medium, subangular bloeky strueture; 
friable, slightly sticky and slightly plastic; 10 per- 
cent gravel; strongly acid; clear, wavy boundary. 

B2tg—14 to 21 inches, yellowish-brown (10YR 5/4) silt loam; 
faces of реда light brownish gray (10YR 6/2); many, 
medium, distinet, light-gray (N 7/0) mottles and few, 
fine, prominent, reddish-brown (5YR 5/4) mottles; 
moderate, medium, subangular blocky structure; fria- 
ble, slightly sticky and slightly plastic; thin, discon- 
tinuous elay films on ped faces and in root channels; 
10 percent gravel; strongly acid; clear, smooth bound- 
ary. 

Bxlg—21 to 29 inches, yellowish-brown (10YR 5/4) gravelly 
silt loam, faces of prisms gray (10YR 5/1); many, 
medium, distinet, gray (N 5/0) mottles and few, fine, 
prominent, гей. (2.5YR 4/6) mottles; moderate, very 
coarse, prismatic structure parting to moderate, coarse, 
blocky ; firm, brittle, slightly sticky and slightly plas- 
tie; thin, discontinuous clay films on faces of prisms 
and few clay films on blocks; 20 percent gravel; 
strongly acid; gradual, wavy boundary. 

Bx2g—29 to 55 inches, yellowish-brown (10YR 5/4) gravelly 
loam; faces of prisms light gray (N 7/0); many, 
medium, distinct, gray (N 5/0) mottles; moderate, 
very course, prismatic structure parting to weak, thick, 
platy ; firm, brittle, slightly sticky and slightly plastic ; 
thin, continuous clay films on faces of prisms and few 
on plates; 20 percent gravel; strongly acid; gradual, 
wavy boundary. 

Bx3g—55 to τὸ inches, yellowish-brown (10YR 5/4) gravelly 
loam; faces of prisms light gray (N 7/0) ; many, me- 
dium, distinet, gray (М 5/0) mottles and few, fine, 


prominent, red (2.5YR 4/6) mottles; moderate, very 
coarse, prismatic structure parting to weak, very thick, 
platy; firm, brittle, slightly sticky and slightly plas- 
tie; thiek, continuous clay films on faces of prisms 
and in pores; 25 percent gravel; strongly acid. 


The solum ranges from 60 to 80 inches in thickness. Depth to 
bedrock is more than 5 feet, Depth to the fragipan ranges from 
19 to 28 inches, The gravel content ranges from 5 to 10 percenb 
in the Ap horizon, from 5 to 20 percent in the B1 and B2t 
horizons, and from 10 to 30 percent in the Bx horizon. The 
Ap horizon is very dark grayish brown (2.5Y 3/2) to dark 
yellowish brown (10YR 4/4), The B2t horizon ranges from 
grayish brown (ΠΟΥ 5/2) to yellowish brown (10YR 5/6). 
The Bx horizon has gray (10YR 5/1) or light-gray (N 7/0) 
coatings on faces of prisms ала yellowish-brown (10YR 5/4)0r 
brown (I0YR 5/3) ped interiors, 

Alvira soils are associnted on the landscape with the moder- 
ately well drained to well drained Hanover soils and tlie 
poorly drained Frenchtown soils, They formed in material 
similar to that of Ravenna soils, but they are more acid below 
а depth of 40 inches than those soils. 

Alvira silt loam, 0 to 3 percent slopes (AIA).—This soil 
is on hilltops. 

Included with this soil in mapping were small areas of 
Hanover and Frenchtown soils, a few areas where the 
surface layer is gravelly silt loam, and some areas where 
the subsoil is more clayey or sandy than is typical. 

About three-fourths of the acreage of this Alvira soil 
has been cleared and cultivated. The major limitations are 
the restricted permeability and the seasonal high water 
table (fig. 9). Capability unit IIIw-1. 

Alvira silt loam, 3 to 8 percent slopes (AIB).—This soil 
is on hilltops and hillsides. It has the profile described as 
representative of the series. 

Included. with this soil in mapping were small areas of 
Hanover and Frenchtown soils and a few areas that have 
a gravelly surface layer. 

About three-fourths of the acreage of this Alvira soil 
has been cleared and cultivated. The major limitations are 
the restricted permeability, the season." high water table, 
and the erosion hazard (fig. 10). Capability unit TITw-1. 

Alvira silt loam, 8 to 15 percent slopes (AIC). 一 This 
soil is on hillsides. Included with it in mapping were small 
areas of Hanover and gently sloping Alvira soils. About 
half the acreage of this Alvira soil has been cleared and 
cultivated. The major limitations are the slope and the 
erosion hazard. Capability unit IITe-1. 

Alvira and Ravenna very stony silt loams, 0 to 8 
percent slopes (ArB).—-Theso nearly level to gently sloping 
soils were mapped together because stoniness outweighs 
all other properties that affect management. Any one 
mapped area may contain both of these soils or only one. 
About 90 percent of the total acreage is Alvira very stony 
silt loam, and 10 percent is Ravenna very stony silt loam. 

These soils are т upland depressions, along drainage- 
ways, and on concave hillsides. The profile of each soil 
is similar to the one described as representative of the 
series, but each has a natural sequence of surface horizons 
instead of a plowed surface layer. Stones and boulders 
1 to 3 feet or тоте in diameter occupy as much as 15 percent 
of the soil surface. 

Included with these soils in mapping were small areas 
of the very stony Canfield and Hanover soils and small 
areas of the nonstony Frenchtown soils. 

Nearly all the acreage is wooded. These soils are too 
stony for cultivation. The major limitations are stoniness, 
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Figure 9.—Water ponds on Alvira silt loam, 0 to 3 percent slopes, 


slow permeability, and a seasonal high water table. Capa- 
bility unit VIIs-1. 


Armagh Series 


The Armagh series consists of deep, nearly level, poorly 
drained soils on uplands. These soils formed in material 
weathered from shale and siltstone. The relief is level to 
concave. The native vegetation is mixed oaks, blue birch, 
and some hemlock. 

А representative profile has a dark-gray silt loam plow 
layer about 6 inches thick. The subsoil extends to a depth 
of 40 inches. It is light-gray, firm silty clay loam that has 
strong-brown and yellowish-brown mottles. The sub- 
stratum 1s gray silty clay that has a few yollowish-brown 
mottles. It is about 10 percent shale fragments. Shale bed- 
rock is at a depth of 61 inches. 

Available moisture capacity is moderate, and permeabil- 


ity is slow. The high water table is within a depth of 6 
inches during winter and spring. Most limitations are 
related to the slow permeability and the high water table. 

Representative profile of Armagh silt loam, in a culti- 
vated field three-fourths of a mile east of Seneca: 


Ар—0 to 6 inches, dark-gray (10YR 4/1) silt loam; wenk, fine, 
granular structure; friable, nonsticky and поправе ; 
slightly acid if timed ; abrupt, smooth boundary. 

B21tg—6 to 18 inches, light-gray (10YR 6/1) silty clay loam ; 
common, medium, distinct, strong-brown (7.5YR 5/6) 
то ев; moderate, medium, subangular blocky struc- 
ture; firm, sticky and plastie; thin, continuous clay 
films on ped faces; strongly acid; clear, wavy bound- 
ary. 

B22tg—18 to 30 inches, light-gray (LOYR 6/1) silty clay loam; 
common, medium, distinct, yellowish-brown (10YR 
5/4) mottles; moderate, medium, blocky structure ; 
firm, stieky and plastie; thin, continuous clay films 
on ped faces; strongly acid; clear, wavy boundary. 

B93tg—30 to 40 inches, light-gray (LOYR 6/1) silty clay loam; 
common, medium, distinct, yellowish-brown (10YR 
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Figure 10.—Installation of septic tank іп Alvira silt loam, 3 to 8 percent slopes. The seasonal high water table is a severe limitation. 


5/4) mottles; moderate, coarse, blocky structure; firm, 
sticky and plastic; thin, continuous clay films in рей 
faces; 5 percent shale fragments; strongly acid; clear, 
wavy boundary. 

Cg 一 40 to 61 inches, gray (М 5/0) silty clay; few, medium, 
distinct, yellowish-brown (10YR 5/4) mottles; mas- 
sive; firm, sticky and plastic; 10 percent shale frag- 
ments; very strongly acid; abrupt, wavy boundary. 

Ц— 61 inches, fractured shale bedrock. 


The solum ranges from 40 to 50 inches in thickness. Depth 
to bedrock ranges from 4 to 6 feet. In some profiles the lower 
part of the B horizon is as much as 15 percent shale chips. 
The C horizon is 10 to 25 percent shale and siltstone fragments. 
The Ap horizon is dark gray (10YR 4/1) to dark grayish 
brown (10YR 4/2). The B horizon is silty clay loam or silty 
clay, 

Armagh soils are associated on the landscape with the well 
drained Gilpin soils, the moderately well drained Wharton 
soils, and the somewhat poorly drained Cavode soils, 


Armagh silt loam (As.—This nearly level soil is in 
depressions and on benches in uplands. The areas mapped 


are 5 to 40 acres in size and are generally oval in shape. 

Included in mapping were small areas of Cavode and 
Brinkerton soils. 

Most of the acreage of this Armagh soil has been cleared 
and cultivated or is used for pasture. The major limitations 
are the restricted permeability and the high water table. 
Capability unit [Vw-1. 


Atkins Series 


The Atkins series consists of deep, nearly level, poorly 
drained soils on flood plains of streams that overflow. These 
soils formed in sediment washed from surrounding up- 
lands. The native vegetation is hickory, ash, and elm. 

A representative profile has a dark grayish-brown silt 
loam plow layer about 6 inches thick. The subsoil extends 
to a depth of 40 inches. It is dark-gray and gray silt loam 
mottled with yellowish red and strong brown. The sub- 
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stratum extends to a depth of 60 inches or more. To a 
depth of 45 inches, it is gray sandy loam. Below a depth 
of 45 inches, it is stratified cobblestones, gravel, and sand 
to à depth of 60 inches or more. 

Available moisture capacity is high, and permeability 
is moderately slow. The water table is within a depth of 
6 inches during winter and spring. Most limitations are 
related to the seasonal high water table and flooding. 

Representative profile of Atkins silt loam, in a cultivated 
field along Mill Creek, about 4 miles north of Emlenton: 


AD 一 0 to 6 inches, dark grayish-brown (10XR 4/2) silt loam; 
moderate, fine, granular structure; friable, nonsticky 
und nonplastie ; medium acid ; clear, smooth boundary. 

B21g—6 to 20 inches, dark-gray (10YR 4/1) silt loam; com- 
mon, medium, distinct, yellowish-red (5XI 5/8) mot- 
Иез; weak, medium, subangular blocky structure; 
friable, nonsticky and nonplastie ; strongly acid; clear, 
wavy boundary. 

3228—20 to 40 inches, gray (N 5/0) silt loam; common, me- 
dium, distinct, strong-brown (7.521 5/6) mottles; 
weak, medium, subangular blocky structure; friable, 
nonsticky and nonplastie ; strongly acid; clear, smooth 
boundary. 

IICig—40 to 45 inches, gray (N 5/0) sandy loam; massive; 
loose, nonsticky and nonplastie ; strongly acid; abrupt, 
wavy boundary. 

ITIC2g—45 to 60 inches, stratified cobblestones and gravel; 
voids filled with sand; 90 percent cobblestones and 
gravel; strongly acid, 


The solum ranges from 80 to 50 inches in thickness. Depth 
to bedrock is more than 6 feet. The Ap horizon is grayish brown 
(10ҮБ 5/2) to dark gray (10YR 4/1). The B2 horizon ranges 
from dark gray (10YR 4/1) to light gray (10YR 7/1) and 
from silty clay loam to sandy loam. 

Atkins soils are associated on flood plains with the moder- 
ately well drained Philo soils and the well drained Pope soils, 

Atkins silt loam (At)—This nearly level soil is in long, 
narrow bands along small streams and in narrow strips 
near the edges of flood plains along major streams. 

Included with this soil in mapping were small areas of 
Philo soils and small areas of very poorly drained soils. 
Also included, in the western pu of the county along 
small streams, were some soils that are less acid than the 
Atkins soil and some organic soils identified on the soil 
map by a “wet spot” symbol (fig. 11). . 

About half the acreage of this Atkins soil has been 
cleared and is used for cultivated crops or pasture. The 
major limitations are the flood hazard and the seasonal 
high water table. Capability unit IILw-9. 


Brinkerton Series 

'The Brinkerton series consists of deep, nearly level to 
gently sloping, poorly drained soils on uplands along nar- 
row drainageways and at the base of steeper slopes. These 
soils formed in colluvium weathered from shale and sand- 


Figure 11.—Area of organic soil mapped with Atkins silt loam. 
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stone, Slopes are concave. The native vegetation 1s white 
oak, red oak, chestnut oak, red maple, and some hickory 
and ash. . 
А representativé profile has а dark grayish-brown silt 
loam plow layer about 10 inches thick. The subsoil ex- 
tends to a depth of 41 inchs. To a depth of 23 inches, 16 
is light brownish-gray and light-gray, friable to firm 
light silty clay loam mottled with gray, yellowish brown, 
and olive yellow. Between depths of 98 and 41 inches, 16 
is light brownish-gray, very firm. light silty clay loam 
mottled with yellowish brown. The substratum is mottled, 
brown and light-gray, firm silt loam. Shale bedrock is at 
a depth of 63 inches. | 
Available moisture capacity is moderate, and permeabil- 
ity is slow. The water table 15 within а depth of 6 inches 
düring winter and spring. Most limitations ave related to 
the seasonal high water table and the slow permeability. 
Representative profile of Brinkerton silt loam, 0 to 3 
ercent slopes, in a cultivated field 11% miles east of 
епеса : 


Ap 一 0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable, nonsticky and 
nonplastie; slightly acid if limed; abrupt, wavy 
boundary. 

B21tg—10 to 15 inches, light brownish-gray (2.5Y 6/2) light 
silty clay loam; common, medium, distinct, yellowish- 
brown (10YR 5/4) mottles; moderate, medium, sub- 
angular Моску structure; frinble, slightly sticky and 
slightly plastic; thin, continuous clay films on ped 
faces; strongly acid; clear, wavy boundary. 

B22tg—15 to 23 inches, light-gray (10YR 0/1) light silty clay 
loam ; many, medium, distinct, gray (N 6/0) and olive- 
yellow (2.5Y 6/8) mottles; moderate, coarse, prismatic 
Structure; firm, sticky and plastic; thin, continuous 
clay films on ped faces; strongly acid; gradual, wavy 
boundary. 

Bxg—23 to 41 inches, light brownish-gray (10YR 6/2) light 
silty clay loam; faces of реда light gray (10YR 6/1); 
many, medium, distinct, yellowish-brown (10¥R 5/4) 
mottles; moderate, very coarse, prismatic structure; 
very firm and brittle, sticky and plastic; thin, con- 
tinuous clay films on ped faces; 5 percent shale chips; 
strongly acid; gradual, wavy boundary. 

C—41 to 63 inches, brown (10YR 6/3) silt loam; faces of peds 
light gray (10YR 6/1) ; many, medium, distinct, light- 
gray (10YR 0/1) mottles; weak, very coarse, prismatic 
structure; firm, sticky and plastic; 10 percent shale 
chips; strongly acid; abrupt, wavy boundary. 

R—63 inches, shale bedrock. 


The solum ranges from 40 to 50 inches in thickness. Depth to 
bedrock ranges from 4 to 9 feet. Depth to the fragipan ranges 
from 16 to 28 inches. The content of shale or sandstone frag- 
ments ranges from 0 to 10 percent in the B2 horizon, from 2 to 
10 percent in the Bx horizon, and from 10 to 20 percent in the 
C horizon. The B2 horizon is light brownish-gray (2.5Y 0/2) to 
light-gray (10УВ 6/1) silt loam to light silty clay loam. The 
Bx horizon is grayish-brown (10YR 5/2) to gray (10YR 6/1) 
loam to silty clay loam, The C horizon ranges from silt loam 
to loam, 

Brinkerton solls are associated on the landscape with the 
moderately well drained Ernest soils. They contzin less sand 
and more silt above the Bx horizon than the similar French- 
town soils. 


Brinkerton silt loam, 0 to 3 percent slopes [BrA).— This 
soil is around the heads of streams, in drainageways, and 
аб the foot of long toe slopes. It has the profile described 
as representative of the series. 

Included with this soil in mapping were small areas of 
Ernest and Atkins soils. 

About three-fourths of the acreage of this Brinkerton 
soil has been cleared and cultivated. The major limitations 


are the restricted permeability and the seasonal high water 
table. Capability unit IVw-1. 

Brinkerton silt loam, 3 to 8 percent slopes (BrB].— 
This soil is around the heads of streams, in drainageways, 
and at the foot of long slopes. Included with itin mapping 
were small areas of Ernest and Atkins soils and nearly 
level Brinkerton soils. About three-fourths of the acreage 
of this gently sloping Brinkerton soil has been cleared and 
cultivated. The major limitations are the restricted рег- 
meability and the seasonal high water table. Capability 
unit IVw-1. 

Brinkerton and Frenchtown very stony silt loams. 
(Bi).—Theso nearly level and gently sloping soils were 
mapped together because stoniness outweighs all other 
properties that affect management. Any one mapped area 
may contain both of these soils or only one. About 75 per- 
cent of the total acreage is Brinkerton very stony silt loam, 
and 25 percent is Frenchtown very stony silt loam. 

These soils are in upland depressions, around the heads 
of streams, in drainageways, and at.the foot of long slopes. 
The profile of each soil is similar to the one described as. 
representative of the series, but each has a natural sequence 
of surface horizons instead of a plowed surface layer. 
Stones and boulders 1 to 3 feet or more in diameter occupy 
15 percent of the soil surface. 

Included with these soils in mapping were small areas. 
of Ernest and Atkins soils. 

Nearly all the acreage is wooded. These soils are too 
stony for cultivation. The major limitations are stoniness, 
slow permeability, and a seasonal high water table. Capa- 
bility unit VIIs-1. 


Canfield Series 


The Canfield series consists of deep, gently sloping to 
moderately steep, moderately well drained soils on up- 
lands. These soils formed in material weathered from 
glacial till containing sandstone, shale, and some lime- 
stone. Slopes are convex. The native vegetation is chiefly 
mixed oaks, maple, ash, and black cherry. 

А representative profile has a dark grayish-brown 
gravelly silt loam plow layer about 10 inches thick. The 
subsoil extends to a depth of 62 inches or more. To a 
depth of about 22 inches, it is light yellowish-brown and 
yellowish-brown, friable gravelly silt loam mottled with 
light brownish gray, light gray, yellowish brown, and 
strong brown. Between depths of 22 and 47 inches, it is. 
dark-brown and brown, brittle and firm gravelly loam and 
gravelly sandy loam mottled with strong brown and gray- 
ish brown. Below a depth of 47 inches, it is brown gravelly 
sandy loam mottled with light brownish gray. 

Available moisture capacity is moderate, and perme- 
ability is slow. The water table is within 18 to 86 inches. 
of the surface during winter and spring. Most limitations. 
are related to the slow permeability and the seasonal high. 
water table, 

Representative profile of Canfield gravelly silt loam, 3 to- 
8 percent slopes, in a cultivated field 414 miles northwest 
of Polk. This profile is identified as S66-Pa-61-7 (1-8) in 
tables 12, 18, and 14 in the section “Laboratory Data” and. 
аз Pennsylvania report numbers А-48110 and A-48111 in 
table 4, Engineering Test Data: 
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Ар—0 to 10 inches, dark grayish-brown (10YR 4/2) gravelly 
silt loam; moderate, medium, granular structure; 
friable, nonsticky and nonplastic; 15 percent gravel; 
medium acid; abrupt, smooth boundary. 

to 18 inches, yellowish-brown (10YR 5/4) gravelly 
silt loam; few, medium, faint, light brownish-gray 
(10YR 6/2) and strong-brown (7.5YR 5/8) mottles; 
moderate, medium, prismatic structure parting to 
moderate, medium, subangular blocky; friable, non- 
sticky and nonplastie; few thin clay films in pores; 
15 percent gravel; strongly acid; clear, wavy bound- 


B1—10 


ary. 

B21t—1I8 to 19 inches, yellowish-brown (10YR 5/4) gravelly 
silt loam; many, medium, distinct, yellowish-brown 
(10УВ 5/8) and light brownish-gray (10YR 6/2) 
mottles; moderate, medium, prismatie structure part- 
ing to weak, medium, subangular blocky; friable, 
slightly sticky and slightly plastic; thin, discontinu- 
ous clay films in pores; 15 percent gravel; strongly 
acid; clear, wavy boundary. 

B22t—19 to 22 inches, light yellowish-brown (10YR 6/4) 
gravelly silt loam; few, medium, distinct, light-gray 
(10YR 7/2) mottles; wenk, medium, subangular 
blocky structure; friable, slightly sticky and slightly 
plastic; thin, discontinuous clay films on ped faces; 
20 percent gravel; medium acid; clear, wavy bound- 


ary. 

Bxlg—22 to 37 inches, dark-brown (10YR 4/3) gravelly loam; 
faces of prisms gray (10YR 5/1); many, medium, 
prominent, strong-brown (7.5УВ 5/8) mottles; mod- 
erate, very coarse, prismatic structure parting to 
weak, medium, platy; firm and brittle, slightly sticky 
and slightly plastic; thick, continuous clay films on 
ped faces; 30 percent gravel; medium acid; gradual, 
irregular boundary. 

TIBx2—37 to 47 inches, brown (10УВ 5/3) gravelly sandy 
loam; few, fine, faint, grayish-brown (10YR 5/2) 
mottles; moderate, very coarse, prismatic structure 
parting to weak, coarse, subangular blocky ; firm and 
brittle, slightly sticky and slightly plastic; thin, dis- 
continuous clay films on ped faces; 20 percent gravel; 
neutral; gradual, wavy boundary. 

IIB31—47 to 57 inches, brown (10YR 5/8) gravelly sandy 
loam; moderate, very coarse, prismatic structure 
parting to weak, coarse, subangular blocky; friable, 
slightly sticky and slightly plastic; thin, discontinu- 
ous clay films on ped faces; 2() percent gravel; neu- 
tral; gradual, wavy boundary. 

ІІВ32--57 to 62 inches, brown (10YR 5/8) gravelly sandy 
loam; few, medium, distinct, light brownish-gray 
(10YR 6/2) mottles; moderate, very coarse, pris- 
matie structure parting to weak, coarse, subangular 
blocky; friable, nonsticky and nonplastic; 20 percent 
gravel ; neutral. 


Тһе solüm ranges from 48 to 70 inches in thickness. Depth 
to bedrock is more than 5 feet. Depth to the fragipan ranges 
from 16 to 28 inches. The gravel content ranges from 15 to 25 
percent above the Вхір horizon and from 15 to 30 percent іп 
the ПВх2 horizon. The Ap horizon is dark grayish brown 
(10УВ 4/2) to brown (10YR 5/8). The B2 horizon ranges 
from yellowish-brown (10YR 5/4) to light yellowish-brown 
(10YR 6/4) gravelly loam to gravelly silty clay loam, The Bx 
horizon has gray (10YR 5/1) to brown (10YR 5/3) prism faces 
and dark-brown (10YR 4/3) to yellowish-brown (10YR 5/4) 
interiors. 


Canfield soils are associated on the landscape with the some- 
what poorly drained Ravenna soils, the poorly drained French- 
town soils, and the well-drained Wooster soils. They formed 
in material similar to that of Hanover soils, but are less 
acid in the Bx horizon than those soils. 

Canfield gravelly silt loam, 3 to 8 percent slopes 
(CdB).—This soil is on hilltops. It has the profile described 
as representative of the series, 

Included with this soil in mapping were small areas of 
Wooster and Ravenna soils and some nongravelly Canfield 
soils. 
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About three-fourths of the acreage of this Canfield soil 
has been cleared and cultivated. The major limitations are 
the erosion hazard, the restricted permeability, and the 
seasonal high water table. Capability unit ITe-1. 

Canfield gravelly silt loam, 8 to 15 percent slopes 
(CdC].—This soil is on hillsides. Its profile is a few inches 
deeper to mottling than the one described as representative 
of the series, 

Included with this soil in mapping were small areas of 
Wooster and Ravenna soils and some areas of nongravelly 
Canfield soils. 

About three-fourths of the acreage of this Canfield soil 
has been cleared and cultivated. The major limitations are 
the erosion hazard, the restricted permeability, and the 
seasonal high water table. Capability unit П16-9. 

Canfield very stony silt loam, 0 to 8 percent slopes 
(CeB).—This soil is on hilltops. Its profile is similar to 
the one described as representative of the series, but it has 
a natural sequence of surface horizons instead of a plowed 
surface layer. Stones and boulders 1 to 3 feet or more in 
diameter cover as much as 15 percent of the surface area. 

Included with this soil in mapping were small areas of 
stony Ravenna and Wooster soils, 

Nearly all the acreage of this Canfield soil is wooded. 
This soil is too stony for cultivation. The major limitations 
are the stoniness, the slow permeability, and the seasonal 
high water table. Capability unit VIs-1. 

Canfield very stony silt loam, 8 to 25 percent slopes 
(CeD).—This soil is on hillsides. Its profile is similar to 
the one described as representative of the series, but it has 
a natural sequence of surface horizons instead of a plowed 
surface layer. Stones and boulders 1 to 8 feet or more in 
diameter cover as much as 15 percent of the surface area. 

Included with this soil in mapping were small areas of 
Stony Wooster and Ravenna soils. 

Nearly all the acreage of this Canfield soil is wooded. 
This soil is too stony for cultivation. The major limitations 
are the stoniness, the slow permeability, and the seasonal 
high water table. Capability unit VIs-1. 


Cavode Series 


The Cavode series consists of deep, nearly level to slop- 
ing, somewhat poorly drained soils on uplands. These soils 
formed in material weathered from acid clay shale and 
siltstone. Slopes are concave, The native vegetation is mixed 
oaks, cherry, and soft maple. 

А representative profile has a dark yellowish-brown silt 
loam plow layer about 6 inches thick. The subsoil extends 
to a depth of 39 inches. То a depth of 10 inches, it 18 yellow- 
ish-brown, friable silty clay loam mottled with light отау. 
Between depths of 10 and 39 inches, it is light brownish- 
gray and brown silty clay loam mottled with light gray and 
yellowish brown. The upper part of this layer is fri- 
able, and the lower part is firm. The substratum is dark 
yellowish-brown very shaly silt loam. Shale bedrock is at 
a depth of 53 inches. 

Available moisture capacity is high, and permeability 
is slow. The water table is within 6 to 18 inches of the 
surface during winter and spring. Most limitations are 
related to the slow permeability and the seasonal high 
water table. 
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Representative profile of Cavode silt loam, 8 to 8 per- 
cent slopes, in a cultivated field 4 miles west of Venus: 


Ар-9 to 6 inches, dark yellowish-brown (10YR 4/4) silt 
loam; weak, fine, granular structure; friable, non- 
sticky and nonplastic; medium acid; abrupt, smooth 
boundary. 

B21t—6 to 10 inches, yellowish-brown (10YR 5/4) silty clay 
loam; few, medium, distinct, light-gray (10YR 0/1) 
то ез ; moderate, medium, subangular blocky struc- 
ture; friable, sticky and plastic; thin, continuous clay 
films on ped faces; strongly acid; elenr, wavy 
boundary, 

n22tg—10 to 24 inches, brown (10YR 5/3) silty clay loam; 
faces of peds light gray (10ҮН 6/1) ; common, medium 
distinct, light-gray (10YR 6/1) шо евз; moderate, 
medium, subangular blocky structure; friable, sticky 
and plastic; thin, continuous clay films on ped faces; 
strongly acid; gradual, wavy boundary. 

pB9?3tg—24 to 39 inches, light brownish-gray (10YR 6/2) silty 
clay loam; faces of peds light gray (10YR 6/1); com- 
mon, medium, distinct, yellowish-brown (10YR 5/6) 
mottles ; moderate, medium, prismatic structure ; firm, 
stieky and plastie; thin, continuous clay films on ped 
faces; strongly acid; clear, wavy boundary. 

C—89 to 53 inches, dark yellowish-brown (10YR 4/4) very 
shaly silt loam; massive; friable, nonsticky and non- 
plastic; 80 percent shale; strongly acid; abrupt, 
smooth boundary, 

R—53 inches, consolidated shale bedrock. 


The solum ranges from 86 to 54 inches in thickness. Depth to 
bedrock ranges from 834 to 6 feet. The content of coarse frag- 
ments ranges from 0 to 10 percent in the B2 horizon and from 
10 to 80 percent in the C horizon, In some places small frag- 
ments of coal are present. The Ap horizon is dark grayish 
brown (10YR 4/2) to dark yellowish brown (10YR 4/4). The 
B°1t horizon ranges from dark yellowish-brown (10YR 4/4) 
to yellowish-brown (10¥R 5/4) or brown (10YR 5/8) silty 
clay loam io silty clay. The B22tg and B23tg horizons have 
gray (10YR 5/1) to light-gray (10YR 6/1) ped faces and ped 
interiors of light brownish gray (10YR 6/2) to brown (10YR 
5/8). The B22tg and B23tg horizons range from silty clay loam 
to silty clay. The C horizon ranges from gray (БУВ 6/1) to 
dark yellowish-brown (10YR 4/4) very shaly silt loam to silty 
clay loam. 

Cavode soils are associated on the landscape with the mod- 
erately well drained Wharton and the poorly drained Armagh 
8018. 

Cavode silt loam, 0 to 3 percent slopes (CIAJ.—This 
soil is on hilltops. κκ ү 

Included with this soil in mapping were small areas of 
Wharton, Cookport, and Armagh soils and some aréas 
where the subsoil of this Cavode soil is less clayey and 
more sandy than is typical. | н 

About three-fourths of the ncreage of this Cavode soil 
has been cleared and cultivated, The major limitations are 
tho restricted permeability and the seasonal high water 
table. Capability unit IITw-1. . 

Cavode silt loam, 3 to 8 percent slopes (CIB].—This 
soil is on hilltops and benches on hillsides. ЈЕ has the pro- 
file described as representative of the series. 

Included with this soil in mapping were small areas of 
Wharton, Cookport, and Armagh soils and some areas 
where the subsoil of this Cavode soil is less clayey and 
more sandy than is typical. 

About three-fourths of the acreage of this Cavode soil 
has been cleared and cultivated. The major limitations are 
the restricted permeability and the seasonal high water 
table. Capability unit ITIw-1. 

Cavode silt loam, 8 to 15 percent slopes (CIC).—This 
soil is on hillsides. 

Included with this soil м mapping were some areas 


where this soil is more sandy and less clayey than is typical 
and small areas of Wharton, Cookport, and Armagh soils, 
About three-fourths of the acreage of this Cavode soil 
has been cleared and cultivated. The major limitations are 
the erosion hazard, the restricted permeability, and the 
seasonal high water table. Capability unit IIIe-1. 


Cookport Series 


The ки series consists oÍ deep, nearly level to 
sloping, moderately well drained soils on uplands. These 
soils formed in material weathered from gray sandstone, 
siltstone, and shale. Slopes are convex. The native vegeta- 
tion is mixed oaks, maple, cherry, and some hemlock. 

А. representative profile in а wooded area has a thin, 
very dark grayish-brown and black organic layer over а 
9-inch surface layer of dark-brown loam. The 4-inch sub- 
surface layer is brown, friable loam. The subsoil extends 
to а depth of 38 inches. To a depth of 20 inches, it is yellow- 
ish-brown, friable loam. Below a depti of 20 inches, it is 
brittle, firm, dark-brown loam and channery loam mottled 
with light brownish gray and light gray. The substratum 
extends to a depth of 60 inches and is dark-gray very chan- 
nery loam. 

Available moisture capacity is moderate, and permeabil- 
ity is slow. The water table is at a depth. of 18 to 36 inches 
during winter and spring. Most limitations are related to 
{һә slow permeability and the seasonal high water table. 

Representative profile of Cookport loam, 0 to 3 percent 
slopes, in woodland about 534, miles east of Oil City. This 
profile is identified as S66-Pa-61-2 (1-9) in tables 12, 18, 
and 14 in the section “Laboratory Data” and as Pennsyl- 
vania report numbers A—48100 and A—48101 in table 4, 
Engineering Test Data: 

01--1 to % inch, very dark grayish-brown (10YR 3/2) partly 
decomposed leaf litter; 5 percent coarse fragments; 
extremely acid ; clear, smooth boundary. 

02—16 inch to 0, black (N 2/0) decomposed organic matter ; 5 
percent sandstone fragments; extremely acid; abrupt, 
smooth boundary. 

А1—0 to 2 inches, dark-brown (7.5YR 3/2) loam; weak, me- 
dium and fine, granular structure; slightly hard when 
dry, friable, nonsticky and nonplastic; 5 percent sand- 
stone fragments; extremely acid; clear, wavy bound- 
ary. 

A2—2 to 6 inches, brown (10YR 5/3) loam ; weak, medium and 
fine, granular structure; friable, nonsticky and non- 
plastic; 10 percent sandstone fragments; very strongly 
acid; clear, wavy boundary. 

B1—6 to 18 inches, yellowish-brown (10YR 5/4) loam; mod- 
erate, medium, subangular blocky structure; friable, 
slightly sticky and slightly plastic; few, thin, dis- 
continuous clay films on ped faces; 10 percent sand- 
stone fragments; very strongly acid; gradual, wavy 
boundary. 

B2t—18 to 20 inches, yellowish-brown (10YR 5/4) loam; mod- 
erate, medium, subangular blocky structure; friable, 
slightly sticky and slightly plastic; thin, discontinu- 
ous clay films on ped faces and in pores; 10 percent 
sandstone fragments; very strongly acid; clear, wavy 
boundary. 

Bxlg—20 to 28 inches, dark-brown (10YR 4/3) loam; light 
brownish-gray (10УВ 6/2) coating on very coarse 
prism faces, yellowish-brown (10YR 5/4) coating on 
medium prism faces; few, medium, distinct, light 
brownish-gray (10YR 6/2) mottles ; weak, very coarse, 
prismatic structure parting to moderate, medium, pris- 
matice and weak, medium, platy; firm and brittle, 
slightly sticky and slightly plastic; thick, discontinu- 
ous clay films in pores; 10 percent sandstone frag- 
ments; strongly acid; gradual, diffuse boundary, 
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Bx2g—28 to 38 inches, dark-brown (10YR 4/3) сћаппегу loam; 
light-gray (N 6/0) coating on very eoarse prism faces, 
yellowish-brown (10YR 5/4) coating on blocky ped 
faces; common, medium, distinct, light brownish-gray 
(10YR 6/2) and light-gray (N 6/0) mottles; weak, 
very coarse, prismatic structure parting to moderate, 
medium, subangular blocky ; firm and brittle, slightly 
sticky and slightly plastic; thick, discontinuous clay 
films in pores; 25 percent sandstone fragments; 
strongly acid; clear, wavy boundary. 

С—88 to 00 inches, dark gray (10YR 4/1) very channery loam ; 
massive; 80 percent soft shale and sandstone; very 
strongly acid. 


The solum ranges from 80 to 40 inches thick. Depth to bed- 
rock ranges from 4 to 6 feet. Depth to fragipan ranges from 
16 to 27 inches. The content of coarse fragments ranges from 
0 to 20 percent in the Al and A2 or Ap horizons, from 5 to 
20 percent іп the B2t horizon, from 5 to 80 percent in the Bx 
horizon, and from 80 to 85 percent in the C horizon, The Al 
horizon is dark brown (ТБУВ 8/2) to very dark brown (10YR 
2/2). The A2 horizon ranges from yellowish brown (10YR 
5/4) to brown (10YR 5/3). Where present, the Ар horizon 
ranges from dark brown (7.5YR 8/2) to dark yellowish brown 
(10YR 4/4). The Bi and B2t horizons are yellowish-brown 
(10YR 5/4) or dark yellowish-brown (10YR 4/4) loam to sandy 
loam. The Bx horizon ranges from loam to channery sandy 
loam. 

Cookport soils are associated on the landseape with the well- 
drained Hazleton soils, They are more sandy in the B horizon 
than the similar Alvira soils and are mottled at a greater 
depth than those soils. 

‚ Cookport loam, 0 to 3 percent slopes (CoA).—This soil 
is on broad flats and hilltops. It has the profile described 
as representative of the series. 

Included with this soil in mapping were small areas of 
Hazleton, Wharton, and Cavode soils and some areas where 
the surface layer is channery loam. 

About three-fourths of the acreage of this Cookport 

soil has been cleared and cultivated. The major limitations 
are the restricted permeability and the seasonal high water 
table. Capability unit IIw-1. 
. Cookport loam, 3 to 8 percent slopes [CoB].—This soil 
is on hilltops and broad upland flats. It has a profile sim- 
ilar to the one described as representative of the series, but 
the surface layer has been plowed. 

Included with this soil in mapping were small areas of 
Hazleton, Wharton, and Cavode soils and some areas where 
the surface layer is channery Joam. 

About three-fourths of the acreage of this Cookport soil 
has been cleared and cultivated. The major limitations are 
the erosion hazard, the restricted permeability, and the 
seasonal high water table. Capability unit ТТе-1. 

Cookport loam, 8 to 15 percent slopes (CoC).— This 
soil is on hillsides. It has a profile similar to the one de- 
scribed as representative of the series, but the surface layer 
has been plowed. 

Included with this soil in mapping were small areas of 
Hazleton, Wharton, and Cavode soils and some areas of 
a Cookport soil that is steeper than 15 percent. 

About three-fifths of the acreage of this Cookport soil 
has been cleared and cultivated. The major limitations 
are the erosion hazard, the restricted permeability, and 
the seasonal high water table. Capability unit ТТТе-2. 

Cookport very stony Ioam, 0 to 8 percent slopes 
(CoB).— This soil is on upland flats. Stones and boulders 
1 to 8 feet or more in diameter cover as much as 15 percent 
of the surface area. Nearly all the acreage is wooded. This 
soil is too stony for cultivation. The major limitations are 


the stoniness, the slow permeability, and the seasonal high 
water table. Capability unit VIs-1. 

Cookport very stony loam, 8 to 15 percent slopes 
(CpC).—This soil is on hillsides. Stones and boulders 1 
to 8 feet in diameter cover as much as 15 percent of the 
surface area. 

Included with this soil in mapping were small areas of 
poorly drained soils. 

Nearly all the acreage is wooded. This soil is too stony 
for cultivation. The major limitations are the stoniness, 
the slow permeability, and the sensonal high water table. 
Capability unit VIs-1. 


Ernest Series 


The Ernest series consists of deep, nearly level to slop- 
ing, moderately well drained soils on uplands. These soils 
formed in colluvial material weathered from sandstone 
and shale. Slopes are concave. The native vegetation is 
mixed oaks, maple, ash, and black cherry. 

A representative profile has a dark yellowish-brown silt 
loam plow layer about 8 inches thick. The subsoil extends 
to a depth of 46 inches. To a depth of about 28 inches, it is 
yellowish-brown, friable to firm silty clay loam mottled in 
the lower part with light gray and strong brown. Below 
a depth of 23 inches, it is brittle and firm, yellowish- brown 
clay loam mottled with light gray. The substratum extends 
to a depth of about 60 inches and is firm shaly clay loam. 

Available moisture capacity is moderate, and permeabil- 
ity is moderately slow. The water table is within. 18 to 36 
inches of the surface during spring and winter. Most lim- 
itations are related to the restricted permeability and the 
seasonal high water table. 

Representative profile of Ernest silt loam, 3 to 8 percent 
slopes, in a cultivated field 13% miles west of Emlenton: 


Ap 一 0 to 8 inches, dark yellowish-brown (10XR 4/4) silt loam; 
weak, fine, granular structure ; friable; 5 percent shale 
chips; very strongly acid; clear, wavy boundary. 

B21t—8 to 10 inches, yellowish-brown (10YR 5/6) silty clay 
loam; moderate, medium, subangular blocky struc- 
ture; friable, sticky and plastic; thin, continuons clay 
films on ped faces; 5 percent shale chips; strongly 
acid; clear, wavy boundary. 

B22t—16 to 23 inches, yellowish-brown (10YR 5/4) silty clay 
loam; common, medium, distinct, light-gray (10YR 
6/1) and strong-brown (7.5YR 5/8) mottles; mod- 
erate, medium, subangular blocky structure; firm, 
sticky and plastic; thin, continuous clay films on ped 
faces; 5 percent shale chips; strongly acid; clear, 
wavy boundary. 

Вхіс--98 to 30 inches, yellowish-brown (10YR 5/4) clay loam; 
light-gray (10YR 6/1) coating on prism faces; com- 
mon, medium, distinct, light-gray (10YR 6/1) mot- 
tles; moderate, coarse, prismatic structure; firm and 
brittle, slightly sticky and slightly plastic; thin, con- 
tinuous clay films оп ped faces; 10 percent shale chips ; 
strongly acid; gradual, wavy boundary. 

Bx2g—80 to 46 inches, yellowish-brown (10YR 5/4) clay loam; 
light-gray (10YR 6/1) coating on prism faces; com- 
mon, medium, distinct, light-gray (10XR 6/1) mottles; 
moderate, very coarse, prismatic structure; firm and 
brittle, slightly sticky and slightly plastic; thin, con- 
tinuous clay films on ped faces ; 10 percent shale chips ; 
strongly acid ; gradual, wavy boundary. 

С--46 to 60 inches, yellowish-brown (10YR 5/4) shaly clay 
loam; many, medium, distinct, light-gray (10YR 6/1) 
mottles; massive; firm, slightly sticky and slightly 
plastic; 25 percent shale chips; strongly acid. 


The solum ranges from 40 to 60 inches in thickness. Depth 
to bedrock is more than 5 feet. Depth to the fragipan ranges 
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from 20 to 30 inches. The shale content ranges from 5 to 15 
pereent іп the B2 horizon, from 10 to 30 percent in the Bx 
horizon, and from 10 to 40 percent in the C horizon. The Ар 
horizon is grayish brown (10YR 5/2) to dark yellowish brown 
(10YR 4/4). The B2 horizon ranges from silt loam to silty 
clay loam, The Bx horizon has light-gray (10YR 6/1) prism 
faces and brown (10YTR 4/8) to yellowish-brown (10YR 5/4) 
interiors. The Bx horizon ranges from silt loam to clay loam. 

Ernest soils are associated on the landscape with the poorly 
drained Brinkerton soils. 

Ernest silt loam, 3 to 8 percent slopes (Er8)—This 
soil is around the heads of streams, in drainageways, and 
at the foot of long slopes. It has the profile described as 
representative of the series. 

Ineluded with this soil in mapping were small areas 
of Brinkerton and Philo soils and nearly level Ernest soils. 

About three-fourths of the acreage of this Ernest soil 
has been cleared and cultivated. The major limitations are 
the erosion hazard, the restricted permeability, and the 
seasonal high water table. Capability unit IIe-1. 

Ernest very stony silt loam, 0 to 8 percent slopes 
(EsB).—' This soil is around the heads of streams and in 
drainageways. It has a profile similar to the one described 
as representative of the series, but it has a natural sequence 
of surface horizons instead of а plowed surface layer. 
Stones and boulders 1 to 3 feet or more in diameter cover 
as much as 15 percent of the surface area. 

Included with this soil in mapping were some areas 
where the texture is loam. 

All the acreage of this Ernest soil is wooded. It is too 
stony for cultivation. The major limitations are the stoni- 
ness, the restricted permeability, and the seasonal high 
water table. Capability unit VIs-1. 

Ernest very stony silt loam, 8 to 15 percent slopes 
(EsC).—This soil is around the heads of streams and in 
drainageways. It has a profile similar to the one described 
as representative of the series, but it has a natural se- 
quence of surface horizons instead of a plowed surfaco 
layer. Stones and boulders 1 to 8 feet or more in diameter 
cover as much as 15 percent of the surface area. 

Included with this soil in mapping were small areas of 
stony Brinkerton soils. 

Nearly all the acreage of this Ernest soil is wooded. 
It із too stony for cultivation. The major limitations are 
the stoniness, the restricted permeability, and the seasonal 
high water table. Capability unit VIs-1. 


Frenchtown Series 


The Frenchtown series consists of deep, nearly level to 
gently sloping, poorly drained soils on uplands. These 
soils formed in material weathered from glacial till con- 
taining sandstone, shale, and some limestone. Slopes are 
concave. The native vegetation is mixed oaks, elm, maple, 
and ash. 

A representative profile has a dark grayish-brown silt 
loam plow layer about 10 inches thick. The subsoil extends 
to a depth of 44 inches. To a depth of about 19 inches, it 
is friable, gray silt loam mottled with strong brown. Below 
that depth, 16 is firm and brittle, grayish-brown and gray 
silt loam and loam mottled with strong brown and yellow- 
ish red. The substratum extends to a depth of about 60 
inches and is firm, gray silt loam. 

Available moisture capacity is moderate, and permea- 


bility is slow. The water table is within 6 inches of the 
surface during spring and winter. Most limitations are 
velated to the slow permeability and the seasonal high 
water table. 

Representative profile of Frenchtown silt loam, 0 to 8 
percent slopes, in a cultivated field in Barkeyville: 


AD 一 0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable, nonsticky and 
поправ ес; slightly acid if limed; abrupt, smooth 
boundary. 

B2tg—10 to 19 inches, gray (10YR 5/1) silt loam; many, 
medium, distinct, strong-brown (7.5YR 5/6) mottles; 
moderate, medium, prismatie structure parting to 
weak, thick, platy; friable, slightly sticky and slightly 
plastic; thin, continuous clay films on ped faces; 
medium acid; clear, smooth boundary. 

Bxlg—19 to 24 inches, grayish-brown (10YR 5/2) silt loam; 
faces of peds gray (10YR 5/1); many, medium, dis- 
tinct, strong-brown (7.5YR 5/6) and yellowish-red 
(5YR 5/8) mottles; moderate, coarse, prismatic struc- 
ture parting to moderate, thick, platy ; firm and brittle, 
slightly sticky and slightly plastic; thin, continuous 
clay films on ped faces; 10 pereent gravel; medium 
acid; clear, wavy boundary. 

Bx2g—24 to 44 inches, grayish-brown (10YR 5/2) loam; faces 
of peds gray (N 5/0); many, medium, distinct, strong- 
brown (7.5YR 5/6) and yellowish-red (5YR 5/8) 
mottles; moderate, very coarse, prismatic structure: 
firm and brittle, slightly sticky and slightly plastic: 
thin, continuous clay films on ped faces; 10 percent 
gravel; medium acid; gradual, wavy boundary. 

Cg—44 to 60 inches, gray (N 5/0) silt loam; common, medium, 
distinct, strong-brown (7.5YR 5/6) mottles; weak, 
very coarse, prismatic structure; firm, nonsticky and 
nonplastic; 10 percent gravel; medium acid. 


The solum ranges from 40 to 60 inches in thickness. Depth 
to bedrock is more than 5 feet, Depth to the fragipan ranges 
from 15 to 24 inches. The gravel content ranges from 0 to 5 
percent in the Ap horizon, from 0 to 15 percent in the B2tg 
horizon, and from 10 to 30 percent in the Bx horizon. The Ap 
horizon is dark gray (10YR 4/1) to dark grayish brown 
(10YR 4/2). The B2tg horizon ranges from gray (10YR 5/1) to 
grayish-brown (10YR 5/2) silt loam to light silty clay loam. 
The Bx horizon is gray (10YR 5/1) to grayish-brown (10YR 
5/2) silt loam to loam. 

Frenchtown solls are associated with the well drained 
Wooster soils, the moderately well drained Canfield soils, 
the moderately well drained and well drained Hanover soils, 
and the somewhat poorly drained Alvira and Ravenna soils, 
They are more sandy and less silty above the Bx horizon than 
the similar Brinkerton solls. 

Frenchtown silt loam, 0 to 3 percent slopes (FeA).— 
This soil is in drainageways, potholes, and depressions 
in the uplands. It has the profile described as representative 
of the series. 

Included with this soil in mapping were small areas of 
Alvira soils. 

About three-fourths of the acreage of this Frenchtown 
soil has been cleared and cultivated. The major limitations 
are the restricted permeability and the seasonal high water 
table. Capability unit IITw-3. 

Frenchtown silt loam, 3 to 8 percent slopes (FeB).— 
This soil is in broad upland flats, on benches, and along 
drainageways. 

Included with this soil is mapping were a few areas of 
sloping soils and a few small areas of Alvira soils. 

About three-fourths of the ncreage of this Frenchtown 
Soil has been cleared and cultivated. The major limitations 
are the restricted permeability and the high water table. 
Capability unit ITIw-3. 
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Gilpin Series 

The Gilpin series consists of moderately deep, gently 
sloping to very steep, well-drained soils on uplands. These 
soils formed іл material weathered from gray shale and 
siltstone. Slopes are convex. The native vegetation is red 
oak, white oak, chestnut oak, scarlet oak, and some white 
pine and hemlock, 

A representative profile has a dark yellowish-brown silt 
loam plow layer about 7 inches thick. The subsoil extends 
to а depth of about 94 inches. It is friable, yellowish- 
brown shaly silty clay loam and shaly silt loam. The sub- 
stratum is yellowish-brown very shaly silt loam. Rippable 
shale bedrock is at а depth of 28 inches. 

Available moisture capacity is low, and permeability is 
пое Most limitations аге related to the depth to bed- 
rock. 

Representative profile of Gilpin silt loam, 8 to 8 percent 
slopes, in a cultivated field 114 miles west of Venus: 


Ар--0 to 7 inches, dark yellowish-brown (10YR 4/4) silt loam 1 
weak, fine, granular structure; friable, nonsticky and 
nonplastic; 10 percent shale chips; strongly acid; 
abrupt, smooth boundary. 

B2t—7 to 18 inches, yellowish-brown (10YR 5/6) shaly light 
silty clay loam; moderate, medium, subangular blocky 
structure; friable, sticky and plastic; thin, continu- 
ous clay films on ped faces; 20 percent shale chips; 
strongly acid; clear, wavy boundary. 

B3—18 to 24 inches, yellowish-brown (10YR 5/4) shaly silt 
loam; weak, medium, subangular blocky structure; 
friable, nonsticky and nonplastic; thin, continuous 
clay films on ped faces; 40 percent shale chips; 
strongly acid; clear, wavy boundary. 

C—24 to 28 inches, yellowish-brown (10YR 5/4) very shaly 
silt loam; massive; friable; 85 percent shale frag- 
ments; strongly acid; clear, smooth boundary. 

R—28 inches +, rippable shale bedrock. 


The solum ranges from 20 to 36 inches in thickness. Depth 
to rippable shale bedrock ranges from 114 to 3% feet. The con- 
tent of shale fragments ranges from 10 to 40 percent in the 
B horizon and from 30 to 90 percent in the C horizon. The Ap 
horizon is dark grayish brown (10YR 4/2) to dark yellowish 
brown (10YR 4/4). The В horizon ranges from silt loam to 
light silty clay loam. 

Gilpin soils are associated on the landscape with the moder- 
ately well drained Wharton soils, the somewhat poorly drained 
Cavode soils, and the poorly drained Armagh soils. They 
formed in material similar to that of Hazleton soils, but they 
are shallower over bedrock than those soils. 


Gilpin silt loam, 3 to 8 percent slopes (GIB).—This 
Soll is on convex hillsides and ridgetops. It has the pro- 
file described as representative of the series. 

Included with this soil in mapping were small areas of 
Wharton and Hazleton soils, areas of Gilpin soils that 
have a shaly surface layer, and some areas of shaly soils 
that are less than 90 inches deep over bedrock. 

Almost all the acreage of this Gilpin soil has been 
cleared and cultivated. The major limitations are the ero- 
sion hazard and the moderate depth to bedrock. Capability 
unit IIe-2. 

Gilpin silt loam, 8 to 15 percent slopes (GIC).—This 
soil is on convex hillsides and ridgetops. It has а profile 
similar to the one described as representative of the series, 
but it is а few inches thinner and has more shale frag- 
ments in the surface layer. 

Included with this soil in mapping were small areas of 
Wharton and Hazleton soils, areas of Gilpin soils that 
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have a shaly surface layer, and some areas of shaly soils 
that are less than 20 inches deep over bedrock. 

Almost all the acreage of this Gilpin soil has been 
cleared and cultivated. The major limitations are the ero- 
sion hazard, the slope, and the moderate depth to bedrock. 
Capability unit ITIe-3. 

Gilpin ‘silt loam, 15 to 25 percent slopes (GID).—This 
Soil is on hillsides. It has a profile similar to the one de- 
scribed as representative of the series, but it 18 a few inches 
thinner and has more shale fragments in the surface layer. 

Included with this soil in mapping were small areas of 
sloping Gilpin soils, small areas of Hazleton soils, and 
some areas of shaly soils that are less than 20 inches deep 
over bedrock. 

About half the acreage of this Gilpin soil has been 
cleared and cultivated, The major limitations are the slope, 
the erosion hazard, and the moderate depth to bedrock. 
Capability unit IVe-1. 


Hanover Series 


The Hanover series consists of deep, nearly level to very 
steep, moderately well drained and well drained soils on 
uplands. These soils formed in material weathered from 

lacial till containing sandstone, siltstone, and shale. 
lopes are convex. The native vegetation is mixed oaks, 
maple, ash, and black cherry. 

А representative profile has a dark-brown silt loam plow 
layer about 9 inches thick. The subsoil extends to a depth 
of 60 inches. То a depth of about 20 inches, it is yellowish- 
brown, friable silt loam, Below a depth of 90 inches, it is 
yellowish-brown, brittle and firm gravelly silt loam mot- 
tled with strong brown and light gray. 

Available moisture capacity is moderate, and permea- 
bility is moderately slow. The water table is at a depth of 
18 to 36 inches during winter and spring. Most limitations 
are related to the restricted permeability «nd the seasonal 
high water table. 

Representative profile of Hanover silt loam, 8 to 8 per- 
cent slopes, in a cultivated field 1 mile north of Cherrytree. 
This profile is identified as Pennsylvania report numbers 
67-37116 and 67-37117 in table 4, Engineering Test Data: 


Ар—0 to 9 inches, dark-brown (10YR 4/3) silt loam; weak, 
fine, granular structure; friable, nonsticky and non- 
plastic; 5 percent sandstone gravel; Strongly acid; 
übrupt, smooth boundary. 

B2t—9 to 20 inehes, yellowish-brown (10YR 5/6) silt loam; 
moderate, medium, subangular blocky structure; fri- 
able, slightly sticky and slightly plastic; thin, con- 
tinuous clay films on ped faces; 10 percent gravel; 
strongly acid ; clear, wavy boundary. 

Bxlg—20 to 48 inches, yellowish-brown (10УВ 5/4) gravelly 
silt loam; light-gray (10YR 6/1) coating on prism 
faces ; common, medium, distinct, strong-brown (7.5YR 
5/8) and light-gray (N 6/0) mottles; moderate, very 
coarse, prismatic structure ; firm, brittle, slightly sticky 
and slightly plastic; thin, continuous clay films on 
ped faces; 20 percent gravel; strongly acid; clear, 
wavy boundary. 

Bx2g—48 to 60 inches, yellowish-brown (10YR 5/4) gravelly 
silt loam; light-gray (10YR 6/1) coating on prism 
faces; common, medium, distinct, strong-brown (TYR 
5/6) and light-gray (N 6/0) mottles ; moderate, very 
coarse, prismatie structure parting to moderate, me- 
dium, platy; firm, brittle, nonsticky and nonplastie ; 
thin, continuous clay films on ped faces; 20 percent 
gravel; some black (М 2/0) coatings; strongly acid. 


62 SOIL 


The solum ranges from 50 to 80 inches in thickness. Depth 
to bedrock is more than 5 feet. Depth to the fragipan ranges 
from 17 to 26 inches. The gravel content ranges from 5 to 10 
percent in the Ap horizon, from 5 to 20 percent in the B2t 
horizon, and from 5 to 25 percent in the Bx horizon. The Ap 
horizon is dark brown (10УВ 4/3) to dark grayish brown 
(10XIt 4/2), The B2t horizon ranges from yellowish-brown 
(10YR 5/6) to strong-brown (7.5YR 5/6) silt loam to gravelly 
loam. The Bx horizon has light-gray (10YR 6/1) or gray 
(10YR 5/1) prism faces and yellowish-brown (10YR 5/4) or 
brown (10XR 5/3) interiors. It ranges from silt loam to gravelly 
lonm. 

Hanover soils are associated оп the landseape with the 
somewhat poorly drained Alvira soils and the poorly drained 
Frenchtown soils. They formed in material similar to that of 
Canfleld soils, but they are more acid throughout the Bx 
horizon than those solls. 

Hanover silt loam, 0 to 3 percent slopes {HaA).—This 
soil is on hilltops and upland flats, 

Included with. this soil in mapping were small areas of 
Alvira soils and a few areas of Hanover soils that are 
more sandy throughout the profile than is typical. 

About three-fourths of the acreage of this Hanover 
soil has been cleared and cultivated. The major limita- 
tions are the restricted permeability and the seasonal high 
water table. Capability unit ITw-1. 

Hanover silt loam, 3 to 8 percent slopes (HoB)—This 
soil is on hilltops on uplands, It has the profile described 
as representative of tho series, 

Included with this soil in mapping were small areas of 
Alvira soils and а, few areas of Hanover soils that are 
more sandy throughout the profile than is typical. 

About three-fourths of the acreage of this Hanover 
soil has been cleared and cultivated. The major limitations 
are the erosion ‘hazard, the restricted permeability, and 
the seasonal high water table. Capability unit ТТе-1, 

Hanover silt loam, 8 to 15 percent slopes (HaC).— 
This soil is on hillsides. 

Included with this soil in mapping were small areas of 
Alvira soils and a few areas of Hanover soils that are 
more sandy throughout the profile than is typical. 

About three-fifths of the acreage of this Hanover soil 
has been cleared. and cultivated. The major limitations are 
the erosion hazard, the restricted permeability, and the 
seasonal high water table. Capability unit IITe~2. 

Hanover silt loam, 15 to 25 percent slopes (HaD).— 
This soil is on hillsides. 

Included with this soil in mapping were small areas of 
Hazelton soils, small seep areas of Alvira soils, and a few 
areas of Hanover soils that are more sandy throughout the 
profile than is typical. 

About half the acreage of this Hanover soil has been 
cleared and cultivated. The major limitations are the ero- 
sion hazard, the slope, the restricted permeability, and the 
seasonal high water table, Capability unit IVe-1. 

Hanover very stony silt loam, 0 to 8 percent slopes 
(HdB].—This soil is on narrow and broad flats on uplands. 
It has а profile similar to the one described as representa- 
tive of the series, but it has a natural sequence of surface 
horizons instead of a plowed surface layer. Stones and 
boulders 1 to 3 feet in diameter cover as much as 15 per- 
cent of the surface area. 

Included with this soil in mapping were small areas of 
stony Alvira soils and some areas of Hanover soils that 
are more sandy throughout the profile than is typical. 

Nearly all the acreage of this Hanover soil is wooded. 
This soil is too stony for cultivation. The major limita- 
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tions are the stoniness, the restricted permeability, and the 
seasonal high water table (fig. 12). Capability unit VIs-1. 

Hanover very stony silt loam, 8 to 25 percent slopes 
(HdD).—This soil is on hillsides. It has a profile similar to 
the one described as representative of the series, but it has 
a natural sequence of surface horizons instead of a plowed 
surface layer. Stones and boulders 1 to 3 feet in diameter 
cover as much as 15 percent of the surface area. 

Included with this soil in mapping were areas where 
this soil is more sandy throughout the profile than is 
typical. 

Nearly all the acreage is wooded. This soil is too stony 
for cultivation, The major limitations are the stoniness, 
the restrieted permeability, the slope, and the seasonal high 
water table. Capability unit VIs-1. 

Hanover very stony silt loam, 25 to 45 percent slopes 
(HdE).—This soil is on valley sides. ТЕ has a profile similar 
to the one described as representative of the series, but 
it has a natural sequence of surface horizons instead of a 
plowed surface layer and it contains more coarse frag- 
ments. Stones and boulders 1 to 3 fect or more in diameter 
cover as much as 15 percent of the surface area. 

Ineluded with this soil in mapping were small areas of 
the sloping, nonstony Hanover soils and small areas of the 
stony Hazleton soils. 

Nearly all the acreage of this Hanover soil is wooded. 
This soil is too stony and too steep for cultivation. The 
major limitations are the stoniness and the steep slopes. 
Capability unit VIIs-9. 


Hazleton Series 


The Hazleton series consists of deep, nearly level to 
very steep, well-drained soils on uplands. These soils 
formed in material weathered from gray sandstone. Slopes 
are convex. The native vegetation is mixed oaks, sugar 
maple, red maple, and cherry. 

A representative profile has a black organic layer 1 inch 
thick over a dark yellowish-brown mineral layer one-half 
inch thick. Next is a 9-inch layer of brown channery loam. 
The subsoil extends to a depth of about 37 inches. To a 
depth of about 14 inches, it is yellowish-brown, friable 
and very friable channery sandy loam. Below a depth of 
14 inches, it is yellowish-brown and brownish-yellow, fri- 
able channery sandy loam. The substratum is brownish- 
yellow very channery sandy loam. Sandstone bedrock is 
at a depth of 45 inches. 

Available moisture capacity is low, and permeability is 
moderately rapid. Most limitations are related to the high 
content of sandstone fragments in the soil. 

Representative profile of Hazleton channery loam in 
an area of Hazleton very stony loam, 0 to 8 percent slopes, 
in woodland, 234 miles north of Cooperstown : 

02--1 inch to 0, black (N 2/0) organic layer; extremely acid; 
abrupt, wavy boundary. 

А1—0 to % inch, dark yellowish-brown (10YR 4/4) ehannery 
loam; weak, fine, granular structure; frinble, non- 
sticky and nonplastic; 15 percent sandstone frag- 
ments; extremely acid; clear, wavy boundary. 

A2—¥ inch to 9 inches, brown (10YR 5/8) channery loam; 
weak, fine, granular structure; friable, nonsticky and 
nonplastic ; 20 percent sandstone fragments ; extremely 
acid; clear, wavy boundary. 

В1-9 to 14 inches, yellowish-hrown (10YR 5/4) channery 


sandy loam; weak, medium, subangular blocky struc- 
ture; friable, nonsticky and nonplastic; 20 percent 
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Figure 12.—Ноте built on Hanover very stony silt loam, 0 to 8 percent slopes. Stones limit the area where a lawn can be established. 


sandstone fragments; extremely acid; clear, wavy 
boundary. 

B2—14 to 29 inches, yellowish-brown (10YR 5/6) channery 
sandy loam; weak, medium, subangular blocky struc- 
ture; friable, nonstieky and nonplastic; 40 percent 
sandstone fragments; extremely acid; clear, wavy 
boundary. 

B3—29 (о 37 inches, brownish-yellow (10YR 6/6) channery 
sandy loam; very weak, medium, subangular blocky 
structure; very friable, nonsticky and nonplastie; 45 
percent sandstone fragments; very strongly acid; 
clear, wavy boundary. 

C—87 to 45 inches, brownish-yellow (1011 6/6) very chan- 
nery sandy loam; massive; very friable, nonsticky 
and nonplastie; 70 percent sandstone fragments; very 
strongly acid; clear, wavy boundary. 

R—4 inches, hard gray sandstone. 


The solum ranges from 25 to 40 inehes in thickness. Depth to 
bedrock ranges from 31% to 6 feet. The content of coarse frag- 
ments ranges from 15 to 50 percent in the solum and in- 
creases with increasing depth. The weighted average is 85 
pereent or more between depths of 10 and 40 inches. The C 
horizon is 50 to 90 percent coarse fragments. In cultivated 
areas, the plow layer ranges from dark grayish brown to dark 
brown. The АЛ and A2 horizons range from very dark grayish 
brown (10YE 3/2) to brown (10YR 5/8). The В horizon 
ranges from yellowish-brown (10YR 5/4) to brownish-yellow 
(10YR 6/6) loam to sandy loam, 

Hazleton soils are associated on the landsenpe with (he 
moderately well drained Cookport soils. They formed in mate- 
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rial similar to that of Gilpin soils, but are deeper over bedrock 
than those soils. 

Hazleton channery loam, 3 to 8 percent slopes (HeB).— 
This soil is on convex hilltops. 16 has а profile similar to 
the one described as representative of the series, but the 
surface horizons have been mixed by plowing. 

Included with this soil in mapping were small areas of 
Cookport soils and Gilpin soils, some areas of Hazleton 
soils that have a surface layer of sandy loam, and some 
areas of moderately deep soils. 

About three-fifths of the acreage of this Hazleton soil 
has been cleared and cultivated. The major limitation is 
the erosion hazard. Capability unit IIe-2. 

Hazleton channery loam, 8 to 15 percent slopes 
(HeC).—This soil is on hillsides. ТЕ has a profile similar to 
the one described as representative of the series, but the 
surface horizons have been mixed by plowing. 

Included with this soil in mapping were small areas of 
Cookport soils and some areas of soils that are only mod- 
erately deep over bedrock. 

About half the acreage of this Hazleton soil has been 
cleared and cultivated. The major limitations are the 
slope and the erosion hazard. Capability unit ТТТе-8. 

Hazleton channery loam, 15 to 25 percent slopes 
(HeD). 一 This soil is on hillsides. Included with it in 
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mapping were some areas of soils that are only moderately 
deep over bedrock. About one-fourth of the acreage has 
been cleared and cultivated. The major limitations are the 
slope and the erosion hazard. Capability unit [Ve-1. 

Hazleton very stony loam, 0 to 8 percent slopes 
(HIB).—This soil is on convex hilltops. It has the profile 
described as representative of the series. Stones and boul- 
ders 1 to 8 feet in diameter cover as much as 15 percent 
of the surface aren. 

Included with this soil in mapping were small areas of 
Cookport and nonstony Hazleton soils, 

Most of the acreage of this Hazleton soil is wooded. This 
soil is too stony for cultivation. The major limitation is the 
stoniness, Capability unit VIs-9. 

Hazleton and Gilpin very stony soils, 8 to 25 percent 
slopes (HnD).—These sloping to moderately steep soils 
were mapped together because stoniness outweighs all 
other properties that affect management. Any one mapped 
area may contain both of these soils or only one. About 75 
percent of the total acreage is Hazleton very stony loam, 
and 25 percent is Gilpin very stony silt loam. 

These soils are on hillsides. The surface layer ranges 
from silt loam to channery loam. Stones and boulders 1 to 
8 feet in diameter cover as much as 15 percent of the sur- 
face area. 

Included with these soils in mapping were small areas 
of very stony Cookport soils. 

Most of the acreage is wooded. These soils are too stony 
for cultivation. The major limitation is the stoniness. Ca- 
pability unit VIs-2. 

Hazleton and Gilpin very stony soils, 25 to 70 percent 
slopes [Hnf)—These steep and very steep soils were 
mapped together because stoniness and steepness outweigh 
all other properties that affect management. Any one 
mapped area may contain both of these soils or only one. 
About 75 percent of the total acreage is Hazleton very 
stony loam, and 25 percent is Gilpin very stony silt loam. 

These soils are on valley sides and hillsides. The surface 
layer ranges from silt loam to channery loam. Stones and 
boulders 1 to 3 feet in diameter cover as much as 15 percent 
of the surface area. 

Included with these soils in mapping were some outcrops 
of bedrock. 

Most of the acreage is wooded. These soils are too steep 
and too stony for cultivation. The major limitations are 
the slopes and the stoniness. Capability unit VIIs-2. 


Monongahela Series 


The Monongahela series consists of deep, nearly level to 
gently sloping, moderately well drained soils on terraces. 
These soils formed in sediment deposited by streams. The 
native vegetation is mixed oaks, red maple, beech, and 
hickory. 

A representative profile has a dark-brown silt loam plow 
layer about 10 inches thick. The subsoil extends to a depth 
of 67 inches. To a depth of about 26 inches, it is dark 
yellowish-brown and yellowish-brown, friable silt loam. 
Between depths of 26 and 58 inches, it is dark yellowish- 
brown, firm and brittle silt loam mottled with yellowish 
brown and light brownish gray. Below a depth of 53 inches, 
it is dark-brown, friable sandy loam mottled with light 


brownish gray and strong brown. The substratum extends 
to a depth of 79 inches and is light yellowish-brown loamy 
sand. 

Available moisture capacity is moderate, and permea- 
bility is slow. The water table is within 18 to 36 inches of 
the surface during winter and spring. Most limitations are 
related to the slow permeability and the seasonal high 
water table. 

Representative profile of Monongahela silt loam, 0 to 8 
percent slopes, in a cultivated field 0.85 mile south of Niles. 
This profile is identified as 866—Pa-61—10 (1-7) in tables 
19, 18, and 14 in the section "Laboratory Data" and as 
Pennsylvania report numbers A-48116 and А-48117 in 
table 4, Engineering Test Data: 


АР—0 to 10 inches, dark-brown (10¥R 4/3) silt loam ; moderate, 
medium, granular structure; hard when dry, friable, 
nonsticky and nonplastic; 8 percent gravel; very 
strongly acid; abrupt, smooth boundary. 

В1--10 to 14 inches, dark yellowish-brown (10YR 4/4) silt 
loam; moderate, medium, subangular blocky struc- 
ture; friable, nonsticky and slightly plastic; а few 
clay films in pores; 5 percent gravel; very strongly 
acid; clear, wavy boundary, 

B2t—14 to 26 inches, yellowish-brown (10YR 5/4) silt loam; 
moderate, medium, subangular blocky structure; 
friable, slightly sticky and slightly plastic; thin, con- 
tinuous clay films in pores and оп ped faces; 5 percent 
gravel; very strongly acid; abrupt, wavy boundary. 

Bx1—26 to 38 inches, dark yellowish-brown (10YR 4/4) silt 
loam: light-gray (10YR 7/2) coating on prism faces 
and on subangular blocky ped faces; common, medium, 
distinct, light brownish-gray (1OYR 6/2) mottles; 
strong, very coarse, prismatic structure parting to 
moderate, medium, subangular blocky and weak, thin, 
platy; firm and brittle, slightly sticky and slightly 
plastic; thick clay films in pores and thin, discontinu- 
ous clay films on ped faces; 5 percent gravel; strongly 
acid; gradual, wavy boundary. 

Bx2—388 to 53 inches, dark yellowish-brown (10YmR 4/4) silt 
loam; light brownish-gray (10YR 6/2) conting on 
prism faces; few, medium and coarse, faint, yellowish- 
brown (10YR 5/6) то ов and common, medium, 
distinct, light brownish-gray (10YR 6/2) mottles; 
strong, very coarse, prismatic structure parting to 
moderate, medium, subangular blocky and weak, thin, 
platy; firm and brittle, slightly sticky and slightly 
plastic; thick, continuous clay films in pores and thin, 
discontinuous clay films on ped faces; 10 percent 
gravel; strongly acid; clear, wavy boundary. 

IIB3 一 53 to 67 inches, dark-brown (10YR 4/3) sandy loam; 
many, medium, distinct, light brownish-gray (10YR 
6/2) and strong-brown (7.5YR 5/8) mottles; weak, 
medium, subangular blocky structure parting to weak, 
thin and medium, platy; friable, nonsticky and non- 
plastic; thin, continuous clay films in pores; 5 percent 
gravel; strongly acid; clear, wavy boundary. 

IIIC 一 67 to 72 inches, light yellowish-brown (10YR 6/4) loamy 
sand; massive; loose, nonsticky and nonplastic; 10 
percent gravel; strongly acid. 


The solum ranges from 40 to 70 inches in thickness, Depth 
to bedrock is more than 6 feet. Depth to the fragipan ranges 
from 18 to 30 inches. The gravel content ranges from 0 to 10 
percent іп the Ap, В1, and B2t horizons; from 3 to 15 percent 
in the Bx horizon; and from 10 to 40 percent in the C horizon. 
The Ap horizon ranges from dark grayish brown (10YR 4/2) 
to brown (10YR 5/3). The B1 and B2t horizons range from 
silt lonm to silty clay loam. The Bx horizon has light-gray 
(10YR 7/2) to yellowish-brown (10YR 5/4) prism faces and 
dark yellowish-brown (10YR 4/4) to yellowish-brown (10YR 
5/4) prism interiors. 

Monongahela soils are associated on terraces with the well- 
drained Allegheny and Alton soils, the somewhat poorly drained 
Tyler soils, and the somewhat poorly drained to poorly drained 
Rexford soils. 
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Monongahela silt loam, 0 to 3 percent slopes (MoA).— 
This soil is on terraces in stream valleys. Tt has the profile 
described as representative of the series. 

Included with this soil in mapping were small areas of 
Allegheny and Tyler soils and small areas where the 
surface layer is gravelly. 

Most of the acreage of this Monongahela soil has been 
cultivated. The major limitations are the restricted perme- 
шу and the seasonal high water table. Capability unit 

w-1. 

Monongahela silt loam, 3 to 8 percent slopes (MoB].— 
This soil is on terraces in stream valleys (fig. m 

Included with this soil in mapping were small areas of 
Allegheny and Tyler soils and some areas where the sur- 
face layer is gravelly. 

Most of the acreage of this Monongahela soil has been 
cultivated. The major limitations are the erosion hazard, 
the restricted permeability, and the seasonal high water 
table. Capability unit Пе-1. 


Philo Series 


The Philo series consists of deep, nearly level, moder- 
ately well drained soils on flood plains of streams. These 


soils formed in sediments washed from surrounding up- 
Jands. The native vegetation is red oak, white oak, hickory, 
ash, cherry, and elm. 

А representative profile has a dark grayish-brown silt 
loam plow layer about 9 inches thick. The subsoil extends 
to & depth of 37 inches. To a depth of 29 inches, it is dark 
yellowish-brown, friable silt loam. Below a depth of 22 
inches, it is brown, friable silt loam mottled with gray and 
strong brown. The substratum extends to a depth of 60 
inches and is gray fine sandy loam mottled with yellowish 
red. 

Available moisture capacity is high, and permeability is 
moderately slow. The water table is within 18 to 36 inches 
of the surface during winter and spring. Most limitations 
are related to the seasonal high water table and the flood- 
ing. 

ИВ profile of Philo silt loam, in а pasture 1.3 
miles northeast of Cooperstown. This profile is identified 
as Pennsylvania report numbers 67—37092 and 67-87098 in 
table 4, Engineering Test Data: 

Ар—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 


weak, fine, granular structure; friable, nonstieky апа 
nonplastic; strongly acid; abrupt, smooth boundary. 


Figure 13.—VForeground: Corn stubble on Monongahela silt loam, 3 to 8 percent slopes. Background: 


Hazleton and Gilpin very 


stony soils, 25 to 70 percent slopes. 
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B1—9 to 22 inches, dark yellowish-brown (10YR 4/4) silt 
loam; weak, medium, subangular blocky structure; 
friable, slightly sticky and slightly plastic; strongly 
acid; clear, wavy boundary. 

B2—22 to 37 inches, brown (10YR 5/3) silt loam; many, fine, 
distinct, gray (БУВ 5/1) mottles and many, medium, 
prominent, strong-brown (7.5YR 5/8) mottles; weak, 
medium, subangular blocky structure; friable, slightly 
sticky and slightly plastic; strongly acid; clear, wavy 
boundary, 

C—87 to 00 inches, gray (М 5/0) fine sandy loam; many me- 
dium, prominent, yellowish-red (5YR 5/8) mottles; 
massive; friable, nonsticky and nonplastic; strongly 
acid. 

The solum ranges from 24 to 40 inches in thickness. Depth to 
ћедтоск is more than 6 feet. The content of coarse fragments 
ranges from 0 to 5 percent in the A and B horizons and from 
0 to 30 percent in the С horizon, The Ap horizon is very dark 
grayish brown (10YR 3/2) to brown (1LOYR 4/3). The В hori- 
zon ranges from silt loam to sandy loam. 

Philo soils are associated on flood plains with the well- 
drained Pope soils and the poorly drained Atkins soils. 


Philo silt loam (Ph).—This nearly level soil is in long, 
narrow bands along small streams апа in strips on the 
flood plains of major streams. 

Included with this soil in mapping were small areas of 
Pope and Atkins soils. Also included, in the western part 
of the county along some streams, were a few acres of soils 
that are less acid than Philo soils. 

About three-fourths of the acreage of this Philo soil has 
been cleared and is used for cultivated crops. The major 
limitations are the flooding and the seasonal high water 
table. Capability unit ITw-9. 


Pope Series 


The Pope series consists of deep, nearly level, well- 
drained soils on flood plains of streams. These soils formed 
in sediment washed from surrounding uplands. The native 
vegetation is mixed oaks, maple, elm, and sycamore. 

A representative profile has a dark grayish-brown loam 
plow layer about 7 inches thick. The subsoil extends to а 
depth of 38 inches. To a depth of 18 inches, it is dark- 
brown, friable fine sandy loam. Below a depth of 18 inches, 
it is dark yellowish-brown, very friable sandy loam. ‘The 
substratum extends to a depth of 60 inches and is dark 
yellowish-brown, loose sandy loam. 

Available moisture capacity is high, and permeability 
is moderate. Most limitations are related to flooding. 

Representative profile of Pope loam, in a cultivated field 
west of President, 10 miles east of Oil City. This profile is 
identified as Pennsylvania report numbers 67-87118 and 
67-87119 in table 4, Engineering Test Data: 

Ap 一 0 to 7 inches, dark grayish-brown (10¥R 4/2) loam; weak, 
fine, granular structure; friable, nonsticky and non- 
plastic; very strongly acid; abrupt, smooth boundary. 

B21—7 to 18 inches, dark-brown (10YR 4/3) fine sandy loam; 
weak, fine, granular structure; friable, nonsticky and 
nonplastie; some clay as bridges between sand grains; 
very strongly acid ; clear, wavy boundary. 

322—158 to 38 inches, dark yellowish-brown (10YR 4/4) sandy 
loam; weak, flne, granular structure; very friable, 
nonsticky and nonplastic; strongly acid; clear, wavy 
boundary. 

С--38 to 60 inches, dark yellowish-brown (10УВ 4/4) sandy 
loam; massive; loose, nonsticky and nonplastic; 
strongly acid. 


The solum ranges from 80 to 50 inches in thickness. Depth 
to bedrock is more than 6 feet. The gravel content ranges from 
0 to 10 percent in the Ap horizon, from 0 to 20 percent in the 
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'B2 horizon, and from 0 to 40 percent in the С horizon. The Ар 
horizon is dark brown (10YR 4/3) to dark grayish brown 
(10YR 4/2). The B2 horizon ranges from loam to sandy loam, 
The С horizon ranges from gravelly loamy sand to loam. 
‘Pope soils are associated on flood plains with tne moderately 
weli drained Philo soils and the poorly drained Atkins soils 


Pope loam (Pol. 一 This nearly level soil is near the chan 
nels of the larger streams in the county and in narrow 
bands adjacent to small streams. Included with it in map- 
ping were small areas of Philo soils and gravelly Pope 
soils. Most of the acreage of this Pope soil has been cleared 
and is used for cultivated crops. The major limitation is 
the flooding hazard. Capability unit 1-1. 


Ravenna Series 


The Ravenna series consists of deep, nearly level to 
sloping, somewhat poorly drained soils on uplands. These 
soils formed in material weathered from glacial till con- 
taining sandstone, shale, and some limestone. Slopes are 
concave. The native vegetation is mixed oaks, Шар. ash 
und black cherry. 

А. representative profile has a. dark grayish-brown silt 
loam plow layer about 9 inches thick. Tho subsoil extends 
to & depth of about 60 inches. To a depth of about 94 
inches, 16 is pale-brown and light brownish-gray, friable 
silt loam mottled with yellowish red and light gray. Below 
a depth of 94 inches, it is firm and brittle, brown silt loam 
and dark yellowish-brown sandy loam mottled with yel- 
lowish red and light gray. 

Available moisture capacity is moderate, and perme- 
ability is slow. The water table is within 6 to 18 inches of 
the surface during winter and spring. Most limitations are 
related to the slow permeability and the seasonal high 
water table. 

Representative profile of Ravenna silt loam, 3 to 8 per- 
cent slopes, in a cultivated field about 114 miles northeast 
of Utica. This profile is identified as Pennsylvania report 
numbers 67-37090 and 67-87091 in table 4, Engineering 
Test Data: 


Ар--0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, medium, granular structure ; friable, non- 
sticky and nonplastic; strongly acid; abrupt, smooth 
boundary, 

B1—9 to 13 inches, pale-brown (10YR 6/8) silt loam; few, 
fine, faint, light-gray (10YR 6/1) mottles nnd few, 
medium, prominent, yellowish-red (N 7/0) mottles; 
weak, medium, subangular blocky strueture; friable, 
sticky and plastic; strongly acid; clear, wavy 
boundary. 

B2tg—13 to 24 inches, light brownish-gray (10YR 6/2) heavy 
silt loam; many, medium, distinct, light-gray (М 7/0) 
mottles and many, medium. distinet, yellowish-red 
(БУВ 5/8) mottles; weak, medium, prismatie struc- 
ture parting to moderate, medium, subangular blocky; 
frinble, sticky and plastie; thin, continuous clay films 
on ped faces; 5 pereont gravel; strongly acid; elenr, 
wavy boundary. 

Bxlg—24 to 43 inches. brown (10YR 5/3) silt loam: gray 
(N 5/0) coating on prism faces; many, large, promi- 
nent, yellowish-red (БУВ 5/8) and light-gray (М 7/0) 
mottles; moderate, very coarse, prismatic structure 
parting to moderate, medium, platy; firm and brittle, 
sticky and plastic; thin, continuous clay films on ред 
faces; 10 percent gravel; strongly acid; clear, wavy 
boundary. 

Bx2g—43 to 60 inches, dark yellowish-brown (10YR 4/4) 
sandy lonm; gray (N 5/0) coating on prism faces; 
many, medium, prominent, light-gray (М 1/0) mottles 
and many, medium, distinct, yellowish-red (5YR 5/8) 
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mottles; moderate, very coarse, prismatie strueture 
parting to moderate, medium, platy; firm, nonstieky 
and nonplastie; thin, discontinuous clay films on ped 
faces; 10 percent gravel; medium acid. 


The solum ranges from 40 to 72 inches thick. Depth to 
bedrock is more than 5 feet. Depth to the fragipan ranges from 
16 to 80 inches. The gravel content ranges from 0 to 10 per- 
cent in the Ap horizon, from 0 to 15 percent in the B1 und B2tg 
horizons, and from 5 to 20 percent in the Bx horizon. 'The Ap 
horizon is dark grayish brown (10YR 4/2) to dark brown 
(10УВ 4/3). The B1 and B2tg horizons are pale-brown (10YR 
6/3) to grayish-brown (10YR 5/2) silt loam to loam. The Bx 
horizon ranges from silt loam to gravelly sandy loam. 

Ravenna soils are associated on the landscape with the well 
drained Wooster soils, the moderately well drained Canfleld 
soils, and the poorly drained Frenchtown soils. They formed 
in material similar to that of Alvira soils, but they are less 
acid below а depth of 40 inches than those soils. 

Ravenna silt loam, 0 to 3 percent slopes IRaA].—This 
soil is in depressions, potholes, and flats in uplands. In- 
cluded with it in mapping were some small areas of Can- 
field and Frenchtown 8008 and some areas of Ravenna 
soils that have a surface layer of gravelly silt loam. About 
three-fourths of the acreage of this Ravenna soil has been 
cleared and cultivated. The major limitations are the 
restricted permeability and the seasonal high water table. 
Capability unit IIIw-l. 

Ravenna silt loam, 3 to 8 percent slopes (RaB).—This 
soil is in depressions, potholes, and drainageways in up- 
lands. It has the profile described as representative of the 
series. 

Included with this soil in mapping were small areas of 
Canfield and Frenchtown soils and some areas of Ravenna 
soils that have a surface layer of gravelly silt loam. 

About three-fourths of the acreage of this Ravenna soil 
has been cleared and cultivated. The major limitations are 
the restricted permeability and the seasonal high water 
table. Capability unit IITw-1. 

Ravenna silt loam, 8 to 15 percent slopes [RaC).— 
This soil is on concave hillsides. Included with it in map- 
ping were small areas of Canfield soils and small areas of 
Ravenna soils that have a surface layer of gravelly silt 
loam. About half the acreage of this Ravenna soil has been 
cleared and cultivated. The major limitations are the ero- 
sion hazard, the slope, the restrieted permeability, and 
the seasonal high water table. Capability unit IITe-1. 


Rexford Series 


Тће Rexford series consists of deep, nearly level, some- 
what poorly drained to poorly drained soils on terraces. 
These soils formed along streams in gravel, sand, and silt 
deposited by running water. The native vegetation is 
mixed oaks, elm, and maple. 

A. representative profile has а dark grayish-brown silt 
loam plow layer about 9 inches thick. The subsoil extends 
to a depth of 40 inches. 'To a depth of 18 inches, it is brown, 
friable silt loam. Between depths of 13 and 93 inches, it is 
light brownish-gray, friable silt loam mottled with yel- 
lowish brown and light gray. Below а depth of 23 inches, 
it is light-gray, brittle and firm gravelly silt loam mottled 
with strong brown. The substratum extends to a depth of 
60 inches and is light-gray silt loam mottled with strong 
brown. 

Available moisture capacity is moderate, and perme- 
ability is slow. The water table is within 12 inches of the 
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surface during spring and winter. Most limitations are 
related to the slow permeability and the high water table. 

Representative profile of Rexford silt loam, in a culti- 
vated field 2 miles east of Utica: 


Ар—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, granular structure; friable, nonsticky and 
nonplastic; 5 percent gravel; strongly acid; abrupt, 
smooth boundary. 

B21—9 to 18 inches, brown (10YR 5/3) silt loam; weak, 
medium, subangular blocky structure; friable, slightly 
sticky and nonplastic; 5 percent gravel; strongly 
acid; clear, wavy boundary. 

B22—18 to 28 inches, light brownish-gray (10YR 6/2) silt 
loam; common, fine, distinct, yellowish-brown (10YR 
5/8) mottles and common, fine, faint, Hght-gray (М 
6/0) mottles; weak, medium, subangular blocky struc- 
ture; friable, slightly sticky and slightly plastic; 5 
percent gravel; strongly acid; clear, wavy boundary. 

IIBxg—23 to 40 inches, light-gray (10YR 6/1) gravelly silt 
loam ; common, medium, distinct, strong-brown (7.5YR 
5/8) mottles; moderate, very coarse, prismatic struc- 
ture parting to weak, thick, platy; firm and brittle, 
nonsticky and nonplastie; 15 percent gravel; strongly 
acid; gradual, wavy boundary. 

IIC—40 to 60 inches, light-gray (10YR 6/1.) silt loam ; common, 
medium, distinct, strong-brown (7.5YR 5/8) то ев; 
massive; firm, nonstieky and nonplastic; 5 percent 
gravel; medium acid. 


The solum ranges from 80 to 50 inches in thickness. Depth 
to bedrock is more than 6 feet. Depth to the fragipan ranges 
from 18 to 24 inches, The gravel content ranges from 5 to 25 
percent in the solum and from 0 to 60 percent in the C hori- 
zon. The Ap horizon is dark gray (10YR 4/1) to dark 
grayish brown (10YR 4/2). The B21 horizon ranges from silt 
loam to gravelly loam. The 322 horizon ranges from gray 
(10YR 5/1) to light brownish-grny (10YR 6/2) or grayish- 
brown (10YR 5/2) silt loam to gravelly loam. The IIBxg 
horizon ranges from gray (10YR 5/1) to light-gray (10YR 
6/1) gravelly silt loam to sandy loam. 

Rexford soils nre associated on the landscape with the well 
drained Alton and Allegheny soils, the moderately well drnined 
Monongahela soils, and the somewhat poorly drained Tyler 
soils. They are more sandy than Tyler soils and contain more 
coarse fragments in the B2 and Bx horizons than those soils. 
All formed in similar material, 

Rexford silt loam (Re).—This nearly level soil is on 
terraces near streams in the western part of the county. 
Included with it in mapping were small areas of Tyler silt 
loam and a few areas of very poorly drained soils. About 
half the acreage of this Rexford soil has been cleared and 
cultivated. The major limitations are the seasonal high 
water table and the restricted permeability. Capability unit 
IIIw-1. 


Strip Mines 


Strip mines (Sm) are areas that have been disturbed by 
excavating or by stripping off the soil and rock overburden 
in order to gain access to underlying beds of coal. Most of 
the stripping for coal has been done in the southern part of 
Venango County. 

In strip mining, the usual procedure is to remove the 
topsoil and part of the better subsoil material, then the 
geological material, and then the coal. After removal of 
the coal, the overburden is generally backfilled in the re- 
verse order of removal. A typical opened strip mine has a 
high wall or vertical cliff, a spoil pile, and a wide cut 
between the high wall and the spoil pile. Coal strippings 
normally curve around or along the slopes in successive 
bands. 
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Unless the mines are backfilled, surface and ground 
water collect in the low-lying cut positions and slopes 
range up to 80 percent (fig. 14). The concentrated flow of 
water cuts deep gullies in many spoil piles. Drainage waters 
from the strip mines are extremely acid and pollute the 
streams. 

Establishing vegetation on a stvip-mine spoil is difficult 
because the material varies widely in acidity. The few 
places that are not too acid revegetate naturally, ordinarily 
several years after stripping. No capability classification. 


Tyler Series 


The Tyler series consists of deep, nearly level, somewhat: 
poorly drained soils on terraces above flood plains. These 
soils formed in gravel, sand, and silt deposited by running 
water. The native vegetation is chiefly mixed oaks, maple, 
and ash. 


A representative profile has a dark-brown silt loam plow 
layer about 8 inches thick. The subsoil extends to a depth 
of 42 inches. To a depth of 11 inches, it is yellowish-brown, 
friable silt loam. Between depths of 11 and 19 inches, 
it is light brownish-gray, friable silty clay loam mottled 
with light yellowish brown and light gray. Below a depth 
of 19 inches, it is brown, firm and brittle silty clay loam 
that has light brownish-gray coatings on structural faces 
and is mottled with light gray and strong brown. The 
substratum extends to a depth of about 60 inches and is 
dark yellowish-brown gravelly sandy loam, 

Available moisture capacity is moderate, and perme- 
ability is slow. The water table is within 6 to 18 inches of 
the surface during winter and spring. Most limitations 
are related to the slow permeability and the seasonal high 
water table. 

Representative profile of Tyler silt loam, in a cultivated 
field 214 miles north of Cooperstown : 


Figure 14.--Туріса! area of Strip mines that has not been backfilled. 
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Ар—0 to 8 inches, dark-brown (10YR 4/3) silt loam ; weak, fine, 
granular structure; friable, nonstieky апа nonplastic ; 
very strongly acid; abrupt, smooth boundary. 

B1—8 to 11 inches, yellowish-brown (10YRE 6/4) silt loam; 
few, fine, prominent, light brownish-gray (10YR 6/2) 
mottles; weak, medium, subangular blocky structure; 
frinble, slightly sticky and slightly plastic; very 
strongly acid ; clear, wavy boundary. 

B2t—11 to 19 inches, light brownish-gray (10YR 6/2) silty clay 
loam; few, medium, prominent, light yellowish-brown 
(10YR 6/4) mottles and common, fine, faint, light- 
gray (N 7/0) mottles; moderate, medium, prismatie 
structure; friable, sticky and plastic; thin, continuous 
clay films on ped faces and in pores; strongly acid; 
clear, wavy boundary. 

Вх—19 to 42 inches, brown (10YR 5/8) silty clay loam; light 
brownish-gray (10YR 6/2) coating on prism faces; 
many, medium, prominent, light-gray (10YR 6/1) and 
strong-brown (7.5YR 5/6) mottles; moderate, very 
coarse, prismatic structure parting to moderate, thick, 
platy; firm and brittle, slightly sticky and slightly 
plastic; thin, continuous clay films on ped faces and in 
pores; medium acid; clear, wavy boundary. 

IIC—42 to 60 inches, dark yellowish-brown (10YR 4/4) 
gravelly sandy loam; massive; loose, nonsticky and 
nonplastic ; 40 percent gravel; medium acid. 


The solum ranges from 40 to 60 inches in thickness. Depth 
to bedrock is more than 6 feet. Depth to the fragipan ranges 
from 15 to 24 inches, The gravel content ranges from 0 to 2 
percent throughout the solum. The Ap horizon is dark brown 
(10YR 4/3) to dark grayish brown (10YR 4/2). The 81 horizon 
ranges from silty clay loam to silt loam, and the B2t horizon is 
heavy silt loam or silty clay loam. The Bx horizon has light 
brownish-gray (10YR 6/2) to gray (10YR 5/1) ped surfaces 
and brown (10YR 5/8) to yellowish-brown (10YR 5/6) рей 
interiors. Tt ranges from clay loam to silty clay loam. 

Tyler soils are associated on terraces with the well drained 
Allegheny and Alton soils, the moderately well drained 
Monongahela soils, and the somewhat poorly drained to 
poorly drained Rexford soils. They are less sandy than Rexford 
soils and contain fewer coarse fragments in the B2 and Bx 
horizon than those soils. 

Tyler silt loam (Ty).— This nearly level soil is on ter- 
races near streams in the western part of the county. In- 
cluded with it in mapping were small areas of Rexford 
and Monongahela soils. About three-fourths of the acreage 
of this Tyler soil has been cleared and cultivated. The 
major limitations are the seasonal high water table and the 
restricted permeability. Capability unit IITw-1. 


Urban Land 


Urban land is almost completely covered with buildings 
and pavement. Tt is mostly on terraces and flood plains. 
Because so much of the surface is covered, identification 
of the soils is impossible. In many places, the original soil 
profile has been completely destroyed. 

Urban land is used for home sites, shopping centers, 
‘schools, factories, railroads, and other industrial facilities. 
Most of this land isin Franklin and Oil City. 

Urban land-Monongahela complex (Um).—This is a 
complex mixture of Urban land and Monongahela silt 
loam, so intermingled that it was impractical to map them 
separately, About 65 percent: of the acreage is Urban land, 
and 85 percent is Monongahela silt loam, 0 to 3 percent 
slopes. Urban land ranges from well drained to poorly 
drained, and Monongahela silt loam is moderately well 
drained. Small areas of Urban land in Oil City and Frank- 
lin are subject to flooding. 

Included with this unit in mapping were small areas of 
Allegheny soils and small areas of Urban land on uplands. 


Tho engineering properties of this mapping unit are 
extremely variable. А. thorough investigation is needed 
of each individual site to determine its suitability for the 
proposed use. This unit has no capability classification be- 
cause it varies widely in suitability for farming. 


Wharton Series 


The Wharton series consists of deep, gently sloping and 
sloping, moderately well drained ое оп uplands. These 
soils formed in material weathered from clay shale. Slopes 
are concave. The native vegetation is mixed oaks, maple, 
cherry, and ash. 

A representative profile has a dark-brown silt loam plow 
layer about 9 inches thick. The subsoil extends to a depth 
of 40 inches, To a depth of 80 inches, it is yellowish-brown, 
friable silty clay loam and shaly silty clay loam mottled 
with gray below a depth of 18 inches. Below a depth of 30 
inches, ib is strong-brown, firm shaly clay mottled with 
отау. The substratum is strong-brown very shaly silt loam. 

Shale bedrock is at a depth of 49 inches. 

Available moisture capacity is moderate, and permeabil- 
ity is slow. The water table is 18 to 36 inches below the 
surface during winter and spring. Most limitations are 
related to the slow permeability and the seasonal high 
water table. 

Representative profile of Wharton silt loam, 3 to 8 per- 
cent slopes, in a cultivated field 158 miles west of Venus: 


Ap—0 to 9 inches, dark-brown (10XR 4/8) silt loam; weak, 
fine, granular structure; friable, nonsticky and non- 
plastic; 10 percent shale fragments; medium acid if 
limed ; abrupt, smooth boundary. 

B21t—9 to 18 inches, yellowish-brown (10YR 5/4) silty clay 
loam; moderate, medium, subangular blocky struc- 
ture; friable, sticky and plastic; thin, continuous clay 
films on ped faces; 10 percent shale fragments; me 
dium acid; clear, wavy boundary. 

B22t—18 to 30 inches, yellowish-brown (10YR 5/6) shaly silty 
clay loam; gray (10YR 5/1) coating on prism faces; 
many, medium, distinct, gray (10YR 5/1) mottles; 
moderate, medium, prismatic structure ; friable, sticky 
and plastic; thin, continuous clay films on ped faces; 
15 percent coarse fragments; strongly acid; clear, 
wavy boundary. 

B3t—80 to 40 inches, strong-brown (7.5YR 5/8) shaly clay; 
gray (5У 5/1) coating on prism faces; many, medium, 
distinct, gray (БҮ 5/1) mottles; moderate, coarse, 
prismatic structure; firm, sticky and plastic; thin, 
continuous clay films on ped faces; 30 percent shale 
fragments; strongly acid; clear, wavy boundary. 

C 40 to 49 inches, strong-brown (7.5YR 5/8) very shaly silt 
loam; massive; friable; 85 percent shale fragments; 
strongly acid ; clear, wavy boundary. 

R49 inches, rippable shale bedrock. 


The solum ranges from 40 to 54 inches in thickness, The 
depth to bedrock ranges from 4 to 6 feet. The shale content 
ranges from 0 to 15 percent in the Ap, B21t, and B22t horizons 
and from 5 to 40 percent in the B3t horizon. The Ар horizon is 
dark brown (10YR 4/8) to dark grayish brown (10YR 4/2). 
The B21t horizon is brown (10YR 5/3) to yellowish-brown 
(10YR 5/4) silty clay loam to silty clay. The B22t horizon 
ranges from yellowish-brown (10YR 5/6) or strong-brown 
(7.5¥R 5/6) to brown (10YR 5/3) silty clay loam to silty clay 
and has gray (10YR 5/1) prism faces. The B3t horizon is 
strong-brown (7.5YR 5/8) or yellowish-brown (10YR 5/8) silty 
clay loam to shaly clay and has gray (5У 5/1) prism faces. 

Wharton soils are associated on the landscape with the 
well-drained Gilpin soils, the somewhat poorly drained Cavode 
soils, and the poorly drained Armagh soils. 
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Wharton silt loam, 3 to 8 percent slopes (WhB).—This 
soil is on hilltops and upland benches, It has the profile 
described as representative of the series, 

Included with this soil in mapping were small nearly 
level areas, a few acres of soils that have neutral reaction 
in the subsoil, and small areas of Cavode soils. X 

About three-fourths of the acreage of this Wharton soil 
has been cleared and cultivated. The major limitations are 
the erosion hazard, the restricted permeability, and the sea- 
sona] high water table. Capability unit Пе-1. 

Wharton silt loam, 8 to 15 percent slopes (WhC].— 
This soil is on concave hillsides, Included with it in map- 
ping were a few areas where slopes are steeper than 15 per- 
cent, a few areas of soils that have neutral reaction in the 
subsoil, and small areas of Cavode soils. 

About three-fourths of the acreage of this Wharton soil 
has been cleared and cultivated, The major limitations are 
the erosion hazard, the slope, the restricted permeability, 
and the seasonal high water table. Capability unit IIIc-9. 


Wooster Series 


The Wooster series consists of deep, gently sloping to 
very steep, well-drained soils on uplands. These soils 
formed in material weathered from glacial till containing 
sandstone, shale, and some limestone. Slopes are convex. 
The native vegetation is chiefly mixed oaks, maple, ash, 
and black cherry. | 

A representative profile has a dark-brown gravelly silt 
loam plow layer about 9 inches thick. The subsoil extends 
to a depth of 47 inches. To a depth of about 36 inches, it 
is yellowish-brown, friable gravelly silt loam. Below that 
depth, it is yellowish-brown, brittle and firm gravelly loam. 
The substratum extends to a depth of about 60 inches or 
more and is brown gravelly sandy loam. 

Available moisture capacity is moderate, and permeabil- 
ity is moderately slow. Most limitations are related to the 
high gravel content and the restricted permeability. 

Representative profile of Wooster gravelly silt loam, 15 
to 25 percent slopes, in a cultivated field about 1 mile north 
of Hannasville. This profile is identified as Pennsylvania 
report numbers 67-87106 and 67-87107 in table 4, Engi- 
neering Test Data: 

Ap 一 0 to 9 Inches, dark-brown (10YR 4/3) gravelly silt loam; 
weak, fine, granular structure; friable, nonsticky and 
поправ се; 20 percent gravel; very strongly acid; 
abrupt, smooth boundary. 

В1—9 to 11 inches, yellowish-brown (10YR 5/6) gravelly silt 
loam; moderate, medium, subangular bloeky struc- 
ture; friable, nonsticky and nonplastic; thin, dis- 
continuous clay films on ped faces; 20 percent gravel; 
strongly acid; clear, wavy boundary. 

B21t—11 to 22 inches, yellowish-brown (10YR 5/6) gravelly 
silt loam; moderate, medium, subangular blocky 
structure; friable, slightly sticky and slightly plastic; 
thin, continuous clay films on ped faces; 25 percent 
gravel; strongly acid; clear, wavy boundary. 

B22t—22 to 36 inches, yellowish-brown (10YR 5/6) gravelly 
silt loam; moderate, medium, subangular blocky 
Structure; friable, slightly sticky and slightly plastic; 
thin. continuous clay films оп ped faces; 80 percent 
gravel; strongly acid; clear, wavy boundary. 

Вх--36 to 47 inches, yellowish-brown (10YR 5/4) gravelly 
loam; moderate, coarse, prismatie structure parting to 
moderate, thick, platy; firm and brittle, nonsticky and 
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nonplastic; thin, continuous clay films on ped faces; 30 
percent gravel; strongly acid; ubrupt, wavy boundary. 

IIC—47 to 60 inches, brown (10YR 5/3) gravelly sandy loam: 
massive; friable, nonsticky and nonplastie ; 35 percent. 
gravel; medium acid. 


The solum ranges from 40 to 60 inches in thickness. Depth 
to bedrock is more than 6 feet. Depth to the fragipan ranges 
from 80 to 40 inches. The gravel content ranges from 15 to 25 
percent in the Ap horizon and from 10 to 80 percent in the B 
horizon. The Ap horizon ranges from brown (10YR 5/3) to 
dark grayish brown (10YR 4/2). The B2 and Bx horizons 
range from silt loam to gravelly loam. 

Wooster soils are associated on the landsenpe with the 
moderately well drained Canfield soils, the somewhat poorly 
ιν Ravenna soils, and the poorly drained Frenchtown 
50118. 

Wooster gravelly silt loam, 3 to 8 percent slopes 
(WoB).-—T'is soil is on convex hilltops on uplands. In- 
cluded with it in mapping were a few areas of soils that 
have a surface layer of silt loam and small areas of Can- 
field soils. About three-fourths of the acreage of this 
Wooster soil has been cleared and cultivated. "Phe major 
limitations are the erosion hazard, the high gravel content, 
and the restricted permeability. Capability unit ITe-9. 

Wooster gravelly silt loam, 8 to 15 percent slopes 
(WoC}.—This soil is on convex hillsides. Included with it 
ш mapping were a few areas of soils that have a surface 
layer of silt loam and small areas of Canfield soils. About 
three-fifths of the acreage of this Wooster soil has been 
cleared and cultivated. The major limitations are the slope 
and the erosion hazard. Capability unit ITTe-3. 

Wooster gravelly silt loam, 15 to 25 percent slopes 
(WoD}.—This soil is on hillsides and valley sides, It has 
the profile described as representative of the series. 

Included with this soil m mapping were small areas of 
Alton soils and Canfield soils. 

About half the acreage of this Wooster soil has been 
cleared and cultivated. The major limitations are the slope 
and the erosion hazard. Capability unit ТУе-1. 

Wooster very stony silt loam, 8 to 25 percent slopes 
(WsD).—This soil is on hillsides and valley edges. It has a 
profile similar to the one described as representative of 
the series, but it has a natural sequence of surface horizons 
instead of a plowed surface layer. Stones and boulders 1 to 
3 feet in diameter cover as much as 15 percent of the sur- 
face area. 

Included with this soil in mapping were small areas of 
nonstony Wooster soils and small areas of Canfield soils, 

Nearly all the acreage of this Wooster soil is wooded. 
This soil is too stony for cultivation. The major limitation 
is the stoniness. Capability unit VIs-9. 

Wooster very stony silt loam, 25 to 45 percent slopes 
(WsE).—This soil is on valley sides. It has a profile similar 
to the one described as representative of the series, but it 
has a natural sequence of surface horizons instead of a 
plowed surface layer. Stones and boulders 1 to 3 feet or 
more in diameter cover as much as 15 percent of the surface 
area. 

Included with this soil in mapping were small areas of 
stony Hazelton soils, 

Nearly all the acreage of this Wooster soil is wooded. 
This soil is too stony and too steep for cultivation. The 
major limitations are the steepness of slopes and the stoni- 
ness. Capability unit VIIs-2. 
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Formation, Morphology, and 
Classification of the Soils 


'The first part of this section explains the main factors 
that affect soil formation, and the second part tells how 
major soil horizons form. The third part defines the cate- 
gories in the system of classification currently used and 
Shows how the soils of Venango County are classified in 
that system. The fourth part contains three tables showing 
data on physical properties, chemical properties, and per- 
colation rates for selected soils. 


Formation of Soils 


Soils form through the interaction of five major factors. 
These factors are climate, plant and animal life, parent 
material, topography, and time. 'The relative influence of 
each factor generally varies from place to place. Local 
variations in soils are due to differences in kind of parent 
material and in topography and drainage. In places one 
factor may dominate the formation of a soil and determine 
most of its properties. 


Climate 


The climate of Venango County is а humid, continental 
type marked by extreme seasonal temperature changes. 
The county has annual precipitation of about 40 to 49 
inches and a mean annual temperature of about 499 F. 
Rainfall is nearly uniform during the growing season of 
May through September; it averages about 14 to 20 inches. 
The cool temperature is an important factor in the ac- 
cumulation of organic matter in the surface layers of the 
soils. F'or more detailed information on climate, refer to 
the section *General Nature of the County." 


Plant and animal life 


Living organisms, such as plants, animals, bacteria, and 
fungi, contribute to a number of soil properties. Plants 
provide the bulk of soil organie matter which affects soil 
fertility and the color of the surface layer. Plant roots and 
such animals as earthworms, cicada, and burrowing 
rodents help to keep the soil open and porous. Bacteria 
and fungi decompose the vegetation, thus releasing nutri- 
ents for plant food. Man has greatly influenced the soil 
surface where he has cleared forests and plowed land. He 
has added fertilizers, mixed some of the soil horizons, and 
has moved soil material from place to place. 


Parent material 


Parent material is the unconsolidated mass from which 
soils form. It influences the initial mineralogical and 
chemical composition of the soil and the rate and balance 
of soil-forming processes. 

In Venango County, soils formed in glacial till; sand- 
stone, siltstone, and shale residuum; colluvium; glacial 
outwash; and recent alluvium. Table 10 shows the parent 
material in which the soils of Venango County formed. 
Soils that formed entirely in glacial till are in the north- 
western half of the county. A compact subsoil is their 
distinguishing characteristic. Canfield, Hanover, and А1- 
vira soils are examples. Examples of soils formed in 


residuum are Wharton and Hazleton soils. Soils that 
formed in colluvium occur at the base of slopes in the 
western part of the county. Ernest and Brinkerton soils 
are examples. Soils, such as Pope, Philo, and Atkins soils, 
that formed in water-laid material or recent alluvium 
have little or no profile development. 


Topography 


Venango County is in glaciated and unglaciated sections 
of the Allegheny Plateau of the Appalachian Highlands 
(4), mostly within the Allegheny River drainage system, 

n places the plateau is dissected to depths of several hun- 
dred feet. The walls of the Allegheny Valley rise sharply 
to the dissected plateau. In many places there is as much 
as 500 feet difference in elevation in one-fifth of a mile. 

Within the plateau itself there may be a difference in 
elevation of 200 feet between the top of the plateau and 
lower elevations. Average elevations over much of the 
county are between 1,100 and 1,500 feet above sea level. 
The uplands are gently sloping over broad areas, and side 
slopes are sloping to steep. The shape of the land surface, 
commonly called the lay of the land; the slope; and the 
position in relation to the water table have had great 
influence on the formation of soils in the county. Sloping 
soils, which formed where runoff is medium to rapid, 
generally are well drained; have a bright-colored, unmot- 
tled subsoil; and in most places are leached to a greater 
depth than wetter soils in the same general area. More 
gently sloping soils, which formed where runoff is slower, 
are often wet for short periods of time and are mottled 
in the subsoil. Level soils or soils in slight depressions, 
which formed in areas where the water table is at or near 
the surface for long periods, show evidence of wetness to a 
marked degree. They have a dark-colored, thick surface 
layer and a strongly mottled or grayish subsoil. The 
length, steepness, and configuration of the slopes and the 
permeability of the soil material influence the kind of soil 
that forms from place to place. Local differences in soils 
are largely the result of differences in parent material and 
topography. 

Time 

The effect of climate, relief, and living organisms in 
changing parent material into soil is governed by the time 
these factors have been in action. The degree of profile 
development generally indicates the age of a soil. 

The Pope, Philo, and Atkins soils are on flood plains 
and are younger than other soils of the county. Organic 
matter has accumulated in the surface layer, but the sub- 
soil horizons are less distinct than those in soils of the up- 
lands and terraces. The soils on glaciated uplands are of 
different ages. The soils that formed in older glacial mate- 
rial have moderate development in the B horizon and are 
strongly leached. Examples of this glacial era are the 
Hanover and Alvira soils. The soils that formed in 
younger glacial material, however, show moderate devel- 
opment in the B horizon and are moderately leached. Soils 
of the Canfield and Wooster series are examples. The old- 
est soils in the county are found in nonglaciated areas in 
the eastern part of the county. They have well-developed, 
distinct, argillic horizons. Wharton and Cavode are typi- 
cal soils in this area. 
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Interrelationship of Soils 


Table 10 shows the position, parent material, and drain- 
age relationship of soils in Venango County. 


Morphology of Soils 


The first part of this subsection is a brief description of 
the horizon nonmenclature. The second part describes the 
processes involved in horizon development. . 

The results of the soil-forming factors are reflected in 
the different horizons developed in a soil profile. The soil 
profile extends from the surface downward to materials 
that are little altered by the soil-forming processes. 

Most soils contain three major horizons, called A, B, and 
C (20). 'These major horizons тау be further subdivided 
by the use of subscripts and letters to indicate changes 
within one horizon. An example would be the B2t hori- 
zon, а layer within the B horizon that contains trans- 
located clay illuviated from the А. horizon. 

The А. horizon is the surface layer. ТЕ consists of an A1 
horizon, which has the largest accumulation of organic 


matter, and an А? horizon, which has maximum leaching, | 


or eluviation of clay and iron. The A2 horizon of some 
soils in Venango County shows the brownish colors that 
result from oxidation of 1ron. 

The B horizon underlies the А horizoií and is commonly 
called the subsoil. It is the horizon of maximum accumula- 
tion, or illuviation of clay, iron, aluminum, or other com- 
pounds leached from the A. horizon. In some soils the B 
horizon formed by alteration in place rather than by il- 
luviation. Alteration can be caused by the oxidation and 
reduction of iron or by the weathering of primary sih- 
cates to clay minerals. The B horizon has blocky or pris- 
matic structure and is generally firmer and lighter colored 
than the A1 horizon but darker colored than the C hori- 
zon. 
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The C horizon is below the B horizon. It consists of 
materials that may have been modified by weathering, but 
itis relatively unaffected by the biological, physical, and 
many chemical changes involved in formation of the A 
and B horizons. Tf no B horizon has formed, the C horizon 
is directly below the А. horizon. 

Several processes affect the formation of soil horizons in 
the soils of Venango County. These include the accumula- 
ton of organic matter, the leaching of soluble salts, the 
reduction and translocation of iron, the formation of soil 
Structure, and some translocation and loss of clay mine- 
rals, aluminum, silica, and iron. 'These processes are con- 
tinually taking place, generally at the same time through- 
out the profile. 

The accumulation of organic matter takes place with 
the decomposition of plant residue. This process darkens 
the surface layer and helps to form the A1 horizon. 

It is believed that in order for soils to have distinct soil 
horizons, lime and other soluble salts are leached before 
the translocation of clay minerals. Many factors affect this 
leaching, such as the kinds and amount of salts originally 
present, the depth to which the soil solution percolates, 
and the texture of the soil profile. 

An important process of soil horizon formation in 
Venango County is the formation and translocation of 
clay minerals. The kinds and amount of clay minerals in a 
soil profile depend on the kinds and amount of minerals in 
the parent material. The amount of clay varies from one 
soil horizon to another. Clay minerals are generally moved 
from the A horizon down into the B horizon. Evidence of 
such movement is greater clay content of the B horizon 
and clay films on ped faces, in pores, and along root chan- 
nels in many soils. Clay films in the B22t horizon of 
аа silt loam are evidence of clay mineral transloca- 

ion. 

'The oxidation. and reduction of iron are associated 
mainly with the height of the water table. The yellowish- 


TABLE 10.—Position, parent material, and drainage relationships of the soils 


Well drained 


Parent material 


Glacial till: 
Moderately leached..-.------.------- b 
Strongly leached- ...........- 
Shale and Siltstone------------------ 
Со S. ааа 
Sandstone, siltstone, and Shale-------- 


Glacial outwash: 
Silt loam over stratified gravel, sand, 
and silt. 
Stratified gravel, sand, and silt-------- 


Recent alluvium...----------------- 


Soins оғ UPLANDS 


Somewhat 
poorly drained 


Moderately 


Poorly drained 
well drained 


Canfieldqd------------ Frenchtown. 
Hanover. . Frenchtown. 
Wharton. ---------- Armagh. 

了 rnest------------- Brinkerton. 
Cookport----------- 


Rexford. 


Егоор PLAINS 


Philo Atkins. 
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brown B horizon of such well-drained soils as Wooster 
and Gilpin soils indieates the presence of oxidized iron 
compounds and the absence of a water table within the 
profile. Brownish or yellowish soils mottled with gray 
indicate some reduction of iron resulting from a seasonal 
high water table. Poorly drained soils, such as Brinkerton 
soils, have a grayish B horizon, which is indicative of iron 
reduction caused by a year-round high water table. 

А fragipan has formed in the subsoil of many moder- 
ately well drained and somewhat poorly drained soils. 
Hanover, Alvira, and Canfield soils are examples. The 
fragipan is firm and brittle when moist and hard when 
dry. Clay, silica, and oxides of aluminum are the most 
likely cementing agents that cause the brittleness and hard- 
ness. Soil particles are tightly packed so that bulk density 
is high and pore space is low. 


Classification of Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us 
to assemble knowledge about the soils, to see their relation- 
Ship to one another and to the whole environment, and to 
develop principles that help us to understand their be- 
havior and their response to manipulation. First through 
classification, and then through use of soil maps, we can 
apply our knowledge of soils to specific fields and other 
tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and appl 
knowledge about soils in managing farms, fields, and wood- 
lands; in developing rural areas; in engineering work; 
and in many other ways. Soils are placed іп broad classes 
to facilitate study and comparison in large areas, such as 
countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 


Because this system is under continual study, readers in- 
terested in developments of the current system should 
search the latest literature available (27). 

The current system of classification has six categories. 
Beginning with the broadest, these categories are the order, 
the suborder, the great group, the subgroup, the family, 
and the series. The criteria for classification are soil prop- 
erties that are observable and measurable. The properties 
are chosen, however, so that the soils of similar genesis are 
grouped together. In table 11, the soil series of Venango 
County are placed in three categories of the current sys- 
tem. Classes of the current system are briefly defined in the 
following paragraphs. 

Orvrer.—Ten soil orders are recognized. The properties 
used to differentiate among soil orders are those that tend 
to give broad climatic groupings of soils. The two excep- 
tions to this ате the Entisols and Histosols, which occur In 
many different climates. Each order is named with a word 
of three or four syllables ending in sol (Ent-i-sol). As 
shown in table 11, four soil orders ате represented in Ve- 
nango County : Inceptisols, Ultisols, Alfisols, and Entisols. 

Susonprg.—Hach order is subdivided into suborders, 
primarily on the basis of those soil characteristics that 
seem to produce classes that have the greatest genetic simi- 
larity. The suborders narrow the broad climatic range per- 
mitted in the orders. The soil properties used to separate 
suborders are mainly those that reflect either the presence 
or absence of waterlogging or soil differences that result 
from the climate or vegetation. The names of suborders 
have two syllables, the last of which indicates the order. 
An example is Aguent (Ади, meaning water or wet, and 
ent, from Entisol). Suborders are not shown in table 11. 

GREAT crour.—Suborders are divided into great groups 
on the basis of uniformity in the kinds and sequence of 
major soil horizons and features. The horizons used to 
make separations are those in which clay, iron, or humus 
has aceumulated ; those that contain а pan that interferes 


TABLE 11.— Classification of soil series into higher categories 


Series Family 
АПерһепу------------- Fine-loamy, mixed, mesic---------------- 
Alton---------- Loamy-skeletal, mixed, тевіс------------ 
Alvira---------- Fine-loamy, mixed, miosic---------------- 
Armagh........ Clayey, mixed, mesic------------------- 
Atkins---------- Fine-loamy, mixed, acid, mesico----------- 
Втткетоп-.---------- Fine-silty, mixed, mesic----------------- 
Салйе!4_.------------- Fine-loamy, mixed, mesic 
Сауойде--------------- Clayey, mixed, Imesic-------------------- 
Cookport------------- Fine-loamy, mixed, Mesit--------------~- 
Ernest---------------- Fine-loamy, mixed, γποβίο.............--..--... 
Frenchtown........... Fine-loamy, mixed, mesic_..--------..--- 
πε = а Fine-loamy, mixed, mesic_- 
Напоуег....---------- Fine-loamy, mixed, mesico---------------- 


Coarse-loamy, mixed, mesio-------- 


Роре:г-2:-2-2--2-2222 Coarse-loamy, mixed, mesic 

Бахуеппа,------------ Fine-loamy, mixed, mesic---------------- 

Rexford Coarse-loamy, mixed, їїёзїб-------------- 

Strip mines. - Loamy-skeletal, mixed, acid, mesic 
'yler____.__. Fine-silty, mixed, mesic----------------- 

Wharton Clayey, mixed, mesic 

Wooster Fine-loamy, mixed, mesic---------------- 


Loamy-skeletal, mixed, mesio............ 
Fine-loamy, mixed, mesic---------------- 


Subgroup Order 
МЕРЕ. Typic Hapludults------------------| Ultisols. 
— κ Typic Dystrochrepts Tneeptisols. 
κα a i i Aeric Fragiaquults-------- Ultisols. 
= ata ша Турс Ochraquults Ultisols. 
rRNA Typic Fluvaquents Entisols. 
ا‎ ac Typic Fragiaqualfs Alfisols. 
ee eee ode Aquic Fragiudalfs......... Alfisols. 
πρ etia Aeric Ochraquults________ Ultisols. 
ай Aquic Fragiudults-----------------| Ultisols. 
BALA EM Aquic Fragiudults-----------------| Ultisols. 
Е ИЕ Typic Eragiaqualfs--------------- .| Alfisols. 
Турс Hapludults Ultisols. 
uius Турс Fragiudults Ultisols. 
Mor Typic Dystrochrepts............ ---| Inceptisols, 
а Typic Fragiudults.................| Ultisols. 
Fluvaquentic Dystrochrepts. ....... Inceptisols. 
Fluventic Dystrochrepts------- ----- Inceptisols. 
баған Aeric Eragiaqualfs-----------.-----| Alfisols. 
te Aeric Fragiaquepts......... ....:.| Inceptisols. 
“Typic Udorthents---------. ------- Entisols. 
ilit Aeric Fragiquults Ultisols. 
Aquic Hapludults Ultisols. 
Даар Typic Fragiudalfs........ -------.] Alfisols. 
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with the growth of roots or movement of water, or both; 
and those that have a thick, dark-colored surface horizon. 
The features used are the self-mulehing properties of clay, 
soil temperature, major differences in chemical composi- 
tion (mainly ealeium, magnesium, sodium, and potas- 
sium), dark-red and dark-brown colors associated with 
basic rocks, and the like. The names of great groups have 
three or four syllables and are made by adding a prefix to 
the name of the suborder. An example is Haplaquents 
(Нар, meaning simple horizons, aqu for wetness or water, 
and ent, from Entisol). The great group is not shown sepa- 
rately in table 11, because it 18 the last word in the name of 
the subgroup. 

Suncrour.—Great groups are divided into subgroups, 
one that represents the central (typic) segment of the 
group and others, called intergrades, that have properties 
of one group and also one or more properties of another 
great group, suborder, or order. Subgroups may also be 
established if soil properties intergrade outside the range 
of any great group, suborder, or order. The names of sub- 
groups are derived by placing one or more adjectives be- 
fore the name of the great group. An example is Typic 
Hapludults (a typical Hapludult). Allegheny soils are 
Typie Hapludults. 

Клышх. Soil families are separated within a subgroup 
primarily on the basis of properties important to growth 
of plants or behavior of soils when used for engineering. 
Among the properties considered are texture, mineralogy, 
reaction, soil temperature, permeability, thickness of hori- 
zons, and consistence. А. family name consists of a series 
of adjectives preceding the subgroup name. The adjectives 
are the elass names for texture, mineralogy, and so on, that 
ато used as family differentiae (see table 11). An example 
is the fine-loamy, mixed, acid, mesic family of Typic Flu- 
vaquents. 

Зтвтев.- The series has the narrowest range of charac- 
teristics of the categories in the classification system. It is 
defined under the heading “How This Survey Was Made." 


Laboratory Characterization Data ° 


In Venango County, soils of the Alvira, Canfield, Cook- 
port, and Monongahela series were sampled for laboratory 
analysis. Tables 12, 13, and 14 show physical, chemical, 
mineralogical, and percolation data resulting from the 
analysis. Descriptions of the soils sampled are contained 
in the section *Descriptions of the Soils.” 


Methods of analysis 


Coarse fragments larger than 19 millimeters (84 inch) 
in diameter were sieved from each sample, weighed in the 
field, and discarded. At the laboratory the samples were 
crushed with a wooden rolling pin and sieved to remove 
remaining coarse fragments larger than 2 millimeters. 
Coarse-fragment data are presented as percent by weight, 
based on the weight of coarse fragments plus air-dried 
soil, Volume percentage of coarse fragments was calcu- 
lated by first multiplying the weight percentage by the 
bulk density of the total soil mass and then dividing by 


*Samples were collected and laboratory determinations and in- 
terpretation of data were made by В. P. MaTELSKT. В. І. CUNNING- 
нам, В. W. Ranney, E. J. Crorkosz, and the staff of the Pennsyl- 
vania State University Soil Characterization Laboratory. 
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the density of the coarse fragments. Particle-size distribu- 
tion of material smaller than 2 millimeters was determined 
by the pipette method (8) and is presented as weight per- 
cent of oven-dried material. 

When possible, triplicate 1- by 2-inch cores were taken 
from each horizon with a modified Uhland core sampler 
(18, 19). Bulk density of the material smaller than 2 milli- 
meters in the cores was determined by subtracting the 
weight and volume of coarse fragments from the total 
weight and volume. Bulk density of the total soil mass 
was calculated by taking into account the weight percent 
(bulk sample) and density of the coarse fragments and 
the weight percent (bulk sample) and bulk density of the 
material smaller than 2 millimeters. Density of coarse 
fragments was measured on the density of those found in 
the cores. Both bulk-density values correspond to moisture 
content as found at sampling time. 

Cores were also equilibrated at 14-bar on a tension 
plate (79), and percent moisture by weight was determined 
and calculated on the basis of material smaller than 2 
millimeters with the assumption that no water was in the 
coarse fragments. The percent moisture by weight of sieved 
material smaller than 2 millimeters was determined at 15 
bars in а pressure membrane apparatus (79). Available 
moisture capacity was estimated by subtracting percent 
moisture at 15-bar tension from that at 14-bar tension 
and multiplying by the percentage of material smaller 
than 2 millimeters and the bulk density of the total soil 
mass in order to express the available water as a percent 
by volume. 

, Organic carbon content was determined by a modifica- 
tion (74) of the Walkley-Black wet oxidation method. 
The Kjeldahl method (2) was used for determination of 
total nitrogen content. 

Calcium, magnesium, sodium, and potassium were ex- 
tracted with neutral LIV ammonium acetate solution (72), 
except in caleareous samples, where а barium chloride- 
triethanolamine extraction was used for calcium and mag- 
nesium (7). Calcium and magnesium were determined by 
atomic absorption spectrophotometry, and sodium and 
potassium were determined by flame emission spectro- 
photometry. A barium chloride-triethanolamine extract, 
РН 8.1, was back titrated with 0.05/V hydrochloric acid 
solution to determine extractable acidity (11). Cation ex- 
change capacity is the sum of extractable calcium, mag- 
nesium, sodium, potassium, and acidity (aluminum is in- 
cluded in the acidity measurement). Aluminum was ex- 
tracted with 1/7 potassium chloride and determined by the 
aluminon method (6). 

Soil pH was measured with a pH meter and glass elec- 
trode on samples that had been air dried using a 1:1 soil 
to solution ratio. E 

Clay minerals were identified by X-ray diffraction 
using Geiger counter and chart recorder using a cop- 
per target. Before the X-ray analysis, the nir-dried 
samples were treated with hydrogen peroxide to de- 
Stroy organic matter. Iron oxides were removed by sodi- 
um dithionite-citrate-bicarbonate extraction (12), and 
iron content was determined colorimetrically with ortho- 
phenanthroline. Clay (particles smaller than 0.009 milli- 
meter) was separated with a centrifuge; one portion was 
then saturated with potassium ions and one portion with 
magnesium ions. The suspensions of clay were placed on 
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glass slides, allowed to air dry, and used to obtain diffrae- 
tion traces, The magnesium-saturated slide was vapor 
solvated with ethylene glyool, and the potassium slide was 
heated to 3009 C. and 550° C., successively. Diffraction 
traces were interpreted on the basis of peak height and 
ттер to known soil-clay mixtures by а method 
developed by Dr. L. J. Johnson, associated professor of 
soil mineralogy. Estimates were made to the nearest 5 to 
10 percent. 

The percolation rates shown in table 14 were determined 
as outlined by the U.S, Public Health Service (83). Four 
holes of 4-inch diameter and four holes of 19-inch diameter 
were dug to a 36-inch depth near each sampling site. After 
presoaking the previous day, the depth of water in the 
holes was adjusted to 6 inches from the bottom and the 
rate of water level decrease was measured in inches per 
hour while maintaining the water level between 4 and 6 
inches from the bottom. The test was run continuously for 
several hours. 


Summary of data 


Partictle-size distribution and coarse-fragment content.— 
The size of the various mineral particles in these soils is 
И chiefly by the parent material in which the soils 

ormed. The Canfield and Alvira soils inherit the rock 
fragments, sand, silt, and clay that were in the parent 

lacial till. Monongahela soils formed in sediments depos- 
ited by moving water and, thus, have well-sorted particle- 
size distribution. Cookport soils formed in residuum of 
weathering sandstone. The sandstone, more nearly silt- 
Stone at this particular site, has been broken down by 
weathering to primary mineral particles. Some unweath- 
ered pieces remain as coarse fragments or coarse sand. Al- 
teration and breakdown of the primary mineral particles 
themselves have been relatively minor in all these soils. 
Movement of clay downward in the soil is indicated by the 
presence of clay films and by the slightly higher clay con- 
tent in the B horizon, as shown in table 19. Clay accumula- 
tion is not strongly evident in most soils of Venango 
County. 

Content of coarse fragments in these soils is not a limita- 
tion for most uses. The medium texture of the fine earth 
(smaller than 2 millimeters) is favorable for most uses. 
The chief limiting factors in these soils are explained in 
subsequent paragraphs. 

Bulk density—Bulk density is an expression of the 
weight of soil (oven-dry basis) per unit of bulk volume 
(volume including pore space). Low bulk-density values 
of 1.25 or less indicate a high percentage of pores and а 
high degree of acration, unless soil is waterlogged. Soils 
that have low bulk density are generally desirable for 
farming. The subsoil generally has a bulk density of at 
least 1.4 grams per cubic centimeter, based on material 
smaller than 2 millimeters. Bulk-density values of 1.7 or 
higher in medium-textured and fine-textured horizons 
indicate compaetness and restricted permeability. АЛ the 
soils listed in table 19 have fine earth bulk densities near 
or above 1.7 grams per cubic centimeter in some part of 
the subsoil. This is typical of the dense, slowly permeable 
fragipan layer found in many soils of the county. The 
fragipan impedes free drainage of water through the soil 
and also prevents penetration of most plant roots. The 


fragipan places major limitation on these soils for many 
uses. 

The bulk density of the whole soil, including coarse 
fragments, is not a good indicator of soil compactness, 
since the magnitude varies with the amount and density 
of the fragments. It would be useful, for instance, in esti- 
mating the total weight of material taken from an excava- 
tion of known volume. 

Available moisture capacity —The 14-bar moisture de- 
termination is a rough approximation of the field mois- 
ture capacity, or the amount of water held against gravity 
after drainage through the soil has essentially stopped. 
The 15-bar moisture determination is an approximation 
of the permanent wilting point, or the soil water content 
at which plants wilt without recovery. Subtraction of the 
moisture held at 15 bars from that held at 14-bar tension 
gives an estimate, on a weight-percentage basis, of the 
moisture available to plants. In table 12 this available 
moisture capacity figure is reported on a volume basis or 
in inches of water per inch of soil and has been adjusted to 
show the effect of coarse fragments, which hold little or no 
available water. 

Available moisture capacity is generally moderately 
high, which is typical for medium-textured soils. These 
data must be used very carefully, however, in any attempt 
to relate them to moisture supplies for plants under field 
conditions. It should be remembered that plant roots gen- 
erally penetrate very little of the fragipan, or Bx horizon, 
so that the effective depth of soil from which the plants 
can use water is reduced where a fragipan is present. On 
the other hand, a fragipan restricts free drainage of water 
and causes soils to remain wet for longer than normal peri- 
ods in spring or after heavy rain. 

Organic carbon and nitrogen —For most surface hori- 
zons, the organic carbon value multiplied by two gives an 
estimate of the content of total organic matter. For ex- 
ample, the Ap horizon of the Alvira soil contains slightly 
more than 4 percent organic matter by weight and about 
96 percent mineral material. The percentage of organic 
matter on a volume basis would be perhaps two or three 
times more, since organic matter is much less dense than 
Soil mineral material. Organic matter, mostly dark, hum- 
ified material, has beneficial effects on the structure and 
workability and the nutrient-holding capacity. Organic 
matter is concentrated in the surface layer, where plants 
and other organisms leave most of their remains for decay. 

Soil organic matter contains nitrogen, which becomes 
available to plants only when released by microbial activ- 
ity. The surface horizon of a typical farm soil has a car- 
bon-nitrogen ratio of 10 to 12. Soils under forest, such as 
the Cookport soils shown in table 18, have a higher carbon- 
nitrogen ratio because the carbonaceous material decom- 
poses more slowly in a forest environment. The lower 
carbon-nitrogen ratio in the subsurface horizon is prob- 
ably due to fixing of nitrogen on clay minerals. 

Extractable cations.—Some soil mineral and organic 
particles absorb positively charged ions (cations), includ- 
ing calcium, magnesium, sodium, and potassium (bases) ; 
as well as acidic cations, including aluminum and hydro- 
gen ions (acidity reported in table 13 includes aluminum). 
АЛ these cations are held in the soil against leaching by 
water but may be displaced by other cations in solution. 
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Soil series and 


sample number 


А 


Canfield: 
S66 Pa 61-7- 


Cookport: 


806 Pa 61-2- 


Monongahela: 
S66 Pa 61-10 


lvira: 
S66 Pa 61-4-1 
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Particle-size distribution (less than 2.0 mm.) 


рне 


оор оноо рм 


1. 
2. 


DAND 


< > оон со 


Coarse [Medium] Fine | Very 
sand sand sand | fine 
(1.0- (0.5- |(0.25-! sand 

0.5 0.25 0.10 |(0.10- 
тт.) mm.) | mm.) | 0.05 
mm.) 

Pet. Pat. Ра. Ра. 
1.2 1.8 1.3 2.9 
1.6 2.3 3.8 4.7 
1.5 3.7 4. 4 6.0 
2.5 5.7 7.5 7.9 
4.1 8.5 | 11.3 | 10.7 
3. 4 8.0 | 11. 6 | 11.4 
3.1 9.1 | 11.7 | 11.6 
5.2 10.3 | 12.8 | 11.5 
2.0 7.5| 3.7 2.1 
1.8 1.9 2.0 2,5 
1.2 1.6 2.8 3. 6 
2.2 5. 4 7. 0 7. 3 
4.3 9.9 17.3 | 15.7 
6.6 17.6 | 19.0 | 13. 6 
7.8 17.1 | 19.2 | 12.0 
7.7 16.1 | 17.6 | 14.7 
2 3.7 6.3 | 18.9 

0 2.1 5.9 92.3 

6 3.4 7.3 | 22.1 

1 4.3 7.7 | 19.8 

6 3.6 7.0 | 20.8 
20 3. 4 6.51 20.5 
6 δ. 1 7.9 | 21.4 
2.0 4.7 | 52 2.8 
1. 3 1.4 1.2 2.2 
28 2.2 2. 4 1.9 
1.4 4. 5 5. 8 4.9 
1.9 5. 6 6.8 5.7 
6. 0 16.8 | 16.6 | 11.9 
5,5 16.6 | 21.7 | 17.3 


TABLE 12.—Physical 


[Dashes in columns indicate material 
— 


Silt 


(0.05- 
0.005 
mm.) 
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т сл > BN 


(0.005- 0.05 0.002 than 


0.002 mm.) mm.) 0.002 
mm.) mm.) 
Ра. Ра. Pat. Ра, 
8.3 8.2 68.9 22.9 | 
8.0 13. 5 62. 3 24. 0 
7.0 15.8 61. 1 23.1 
6.7 24.7 51.0 24. 4. 
9.0 37.5 41, 1 21.31 
8.9 37.1 42.8 20.2 | 
5.8 37.2 42.2 20.6 
5.5 44. 5 39. 6 15.9 | 
11.4 16.4 02. 4 21.2 
11.0 9.5 67. 5 23.0 
6.3 10.0 61. 2 28.8 
4.8 23. 4 50.2 26. 4 
2.9 49.2 36. 0 14. 8 
1,9 62. 3 27.2 10. 5 
2. 4 60. 7 27.3 12. 1 
2.0 62. 0 30. 9 7. 1 


E 


3. 41. 4 21.1 
7. 45. 6 19.5 
6. 41.9 18. 3 
8. 37.3 23.3 
7. 39.1 25. 1 
6. 40. 5 23. 6 
б. 36. 3 18. 9 
7.8 14.9 65. 9 19. 2 
0.5 6.5 70.6 22. 8 
8.0 7.7 67.7 24.6 
4.4 17.4 64.1 18.4 
4.0 20.5 64.1 15.3 
3.4 53.2 35.0 11.8 
1.4 64. 1 32.7 3.2 


Total Total Total | 
sand silt clay 
(2.0- | (0.05- (less 


! Figures not adjusted for effects of a fragipan or seasonal high water table (sce discussion in section 


Data.) 


on Laboratory Characterization 
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properties of selected soils 


not present or determination not made] 


Textural class 


Silt loam- nn- «ς - 
Silt loam_------------- 
Silt loam- ------------ 
Silt loam- ------------ 


Sit loam un 
Silt loam_------------- 
Silty clay loam__..---- 
Silt loam- ------------ 


Fine sandy loam......- 
Fine sandy loam.. 
Fine sandy loum......- 


Silt loam ——----------- 
Silt loam__.---------- 
Silt loam.--.--------- 
Silt loam___--.--_---- 
Silt Іоат..--------.-- 
Fine sandy loam_______ 
Fine sandy loam......- 


Coarse fragments 


Bulk density at field 


(larger than 2.0 mm.) moisture content 
i 
Total soil 
Larger | 19- Total Total Less than mass 
than 2.0 by by 2 mm. including 
19 mm. | mm. | weight | volume material coarse 
іп согез fragments 
Pat. Ра. Pat. Pct. В./сс. G.jec. 

3 5 8 4 1. 19 1. 25 

1 12 13 8 1. 32 1.40 

2 18 15 10 1.44 1.53 
12 20 32 21 1. 42 1. 64 

7 19 25 17 1. 49 1. 65 
8 16 24 18 1. 70 1. 84 

2 17 19 15 1. 80 1. 90 
12 21 34 28 1.82 1. 98 

5 6 11 7 1.27 1. 33 

2 7 9 6 1. 42 1. 47 

5 8 18 8 1. 82 1.41 

2 12 13 8 1.81 1. 39 
14 27 41 31 1. 56 1. 89 
13 34 47 34 1. 45 1.79 
15 31 46 38 1. 66 1. 90 
10 30 40 34 1.91 2. 10 


3 2 5 
Sin ha cate 2 2 
шее 17 17 
εν gle 5 5 
1 8 8 
1 15 16 
5 18 23 


. 96 . 98 
1. 42 1.48 
1.50 1. 62 
156 1.59 
1. 68 1. 73 
1. 72 1. 80 
1. 49 1. 60 


Moisture held at— 


1⁄-bar tension 
(less than 
2 mm. 
material 
in cores) 


Ра. 


15-bar tension 
(less than 
2mm. 
material 
sieved) 


Ра. 


= 
> 
NEN NE WOO 


NENN 
σι-α م دو ص ت‎ Os tO 


ызтосоо 
OPA OOH 
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Available 
moisture 
(total soil 
mass)! 


In.[in. of soil 
0.1 
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Depth 
Soil series and Horizon from 
sample number surface 
Alvira: 
866 Pa In, 
61-4-1 Ар 0-7 
2 Bi 7-14 
3 B2t 14-21 
4 Вх 21-29 
5 Bx2g 29-37 
6 Bx2g 37-43 
7 Bx2g 43-55 
8 Bx3g 55-72 
Canfield: 
366 Pa 
61-7-1 Ар 0-10 
2 ВІ 10-18 
3 B216 13-19 
4 B22t 19-22 
5 Bxlg 22-37 
6 IIBx2 37-47 
7 TIB31 47-57 
8 IIB32 57-62 
Cookport: 
566 Ра 
61-2-1 Οι 1-4 
2 02 %-0 
3 А1 0-2 
4 А9 2-6 
5 B1 6-13 
6 B2t 13-20 
7 Bxig 20-28 
8 Bx2g 28-38 
9 38-60 
Monongahela: 
866 Pa 
61-10-1 Ар 0-10 
2 ni 10-14 
3 Bat 14-26 
4 Вхі 26-38 
5 Вх2 38-53 
6 IIB3 53-67 
7 ПС 67-72 


Organic 
carbon 
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Car- 
bon- 
Nitro- | nitro- 
gen gen 
ratio 
Pet. 
0. 18 11.1 
. 06 6.6 
. 19 1. 28 
. 06 8.5 
‚ 04 6.9 


20 10.7 
07 7.3 
05 6.0 


ο Ss s‏ س 


1 Extractable aluminum is included in total acidity. 


? Chlorite-illite. 


3 Vermiculite-montmorillonite. 


TABLE 13.—Chemical 


[Dashes in column indicate material not present or 


Cal- 
cium- 
magne- 
sium 
ratio Cal- 
cium 
5.2 2.6 
6.5 2.6 
3.4 2.4 
1.9 1.9 
.6 1.1 
24 ‚8 
‚4 ‚8 
. 4 7. 
8.0 2. 4 
4.0 2. 4 
3.7 4. 1 
8.1 6.1 
8.0 6.3 
4, 1 4. 5 
2.5 56.0 
5.6 55.6 
1.2 
.3 
.2 
.2 
. 3 
. 4 
.4 


осо-соооо 
ΠΡ 
©з -ᾱ оз د‎ нол оо 


Magne- 
sium 


AAAAAA. 


сәбіз Ф іл на 


00 00:2 © Др Οι 


ټون نري ارت چن 


Extraetable cations (milliequivalents рег 100 


grams of soil) 


Sodium 


1 

1 
21 
41 
.1 
.1 
zd 
E 


кі н М № М 


Potas- | Total | Alumi- 
sium acidity | num! 
0.3 25.1 2.9 
.1 14.3 4.2 
.1 13. 7 4.2 
22 14.6 47 

. 1 11. 9 4.5 
.Y 10.9 3.3 
.1 11.2 1.7 
«1 10.0 1.7 
.1 19.1 2.6 
.1 11.5 2.0 
.1 12.9 1.9 
.2 8.4 . 4 
.2 5. 0 <.1 
X 1.6 «.1 
col 1.8 <. 1 
<.1 1.5 <. 1 
o E ONE EE 8.9 
„2 21.4 8. 4 
.1 9.6 2.2 
E 7.8 3.2 
‚1 8.7 3.5 
21 10.6 3.5 
«3 10. 4 3.5 
‚2 20. 9 3.4 
<l 13. 0 3.5 
2 18. 5 3.7 
„2 10.7 3.7 
.2 9.5 3.5 
221 8.9 1.8 
«.1 5.8 .8 
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properties of selected soils 


determination not made. The symbol < means less than] 


Reaction (pH) (1:1 soil Mineral composition of clay fraction (percent of less than 
Cation Base solution ratio) Free 0.002 mm. material) 
exchange | satu- iron 
capacity | ration oxides 
(sum) (sum) Water 1N KCl 0.1М Као- Illite Vermic- | Montmo- | Chlorite Inter- 
CaCl, linite ulite rillonite stratified 
Meg/100 Pet. 
0. soil Pet. ҒезОз 
28.6 12.3 4.9 3.7 4. 4 2.3 25 25 25 5 5 2315 
17. 5 15.3 4.7 8.9 8. 8 2.1 15 30 20 TO ا‎ и 2325 
17.0 19.4 4. 8 3.7 3.4 2.8 15 35 20 η μμ. 320 
17. 8 18. 0 4.6 3.7 4.0 3.1 15 85 15 O ο 2320 
15. 1 21.2 4,8 3.8 4.1 2.9 15 55 10 5. Eccc 3415 
18. 7 20. 4 4. 7 3.7 4. 0 2.3 15 60 10 DI sacr ον 3410 
14. 0 20.0 4. 8 3.9 4.0 2.7 15 55 10 бады а 3415 
12. 6 20. 6 4.9 3.9 4.1 2.5 15 60 15 BU ПН ПАР 345 
22. 0 13.2 5.0 3.9 4.2 2.0 15 20 40 б. а 220 
14. 7 21.8 5.0 3.8 4. ἃ 2.1 15 20 25 TONES 2330 
18. 4 29.9 5.3 3. 6 4, 4 3. 3 15 20 25 10 5 2325 
16.9 50.3 5.3 4.2 4.9 3.4 15 25 15 15 5 325 
13. 8 63. 8 6. 5 4.9 5. 4 2. 1 10 40 15 LY TZ еее 320 
7.4 78,4 6.2 5.2 6.2 1.9 15 55 15 Бу КЕНЕЛЕ 410 
10.4 82.7 7.7 5.8 6.5 1.6 15 60 20 | τομ шешсе aus 45 
88. 3 81.9 8.3 6. 8 7.0 1.3 15 60 ημων ώμος νο 15 
— | аи Ше 4.0 3.5 人 
НИ Ор, 3.9 3. 1 ЕЛІН iss wood аслык Ны шы aS И νοκ ο ο ο ee tee 
LE Бузе 3. 5 3.1 3.0 1.4 30 20 40 сена | ae 2410 
22, 1 3.2 4.4 4.1 4.2 2.1 25 25 BÜ аза шкын. 5 2, 15 
10.1 5.0 4. 4 4.0 3.8 2.1 35 25 20 5 5 2410 
8.3 6.0 4.4 3.3 3.7 3.1 45 30 10 ЕЕ НВ 2410 
9.3 6.5 4.5 4. 0 3.4 2.9 50 35 И کی‎ 410 
11.3 6.2 4.6 3.7 4. 1 2.3 45 40 TU Кезде ον 45 
11.1 6.3 4.7 4.0 4. 1 2.8 35 45 I0: eed 210 
21.6 3.2 4.1 3.7 8.9 2.2 15 25 35 220 
13. 8 5.8 4.4 3.8 3.7 2.8 15 25 25 1320 
16.7 19. 2 4,7 9.7 8.5 2,9 15 35 10 2325 
14.0 28. 6 4.7 8.6 8.6 3.2 15 35 10 825 
19.9 22.6 4.2 3. 3 3.3 2. 6 20 40 10 3 20 
10.6 16.0 5.2 3. 7 3. 9 2.5 20 40 10 2345 
6.1 18.1 5.6 8.8 8.9 2.0 95 40 10 315 
上 


4 Vermiculite-illite. 
У Extracted with BaC12-triethanolamine solution. 
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TABLE 14.— Percolation data for selected soils 


[For each soil four holes 36 inches deep and 4 inches in diameter and 
four holes 36 inches deep and 12 inches in diameter were used] 


Percolation rate in inches per hour 
Soil series 


Minimum Maximum Median 
| — 
AIVI ee ase 0. 0 1.2 0.2 
Canfiel__ 0.1 5.3 0.2 
Cookport_ -- 0.1 10.3 1.5 
Monongahela 0.0 1.7 0.5 


Each soil has a particular capacity to hold cations, and the 
total of extractable cations (bases and acidity) is а meas- 
ure of the cation exchange capacity of a given soil sample. 
Base saturation is the percentage of the cation exchange 
capacity that is satisfied by bases. . 

Alvira and Canfield soils formed directly in glacial till, 
and the Monongahela soil formed in outwash material de- 
posited by glacial melt water. According to geologists, this 
drift was slightly calcareous (containing lime) through- 
out (24, 17). 

As soils form in calcareous material in humid climates, 
the acids from biologie activity and carbon dioxide act to 
dissolve the carbonates (lime), which are slowly leached 
out by percolating water. At this point the cation ex- 
change capacity of the soil material is highly saturated by 
magnesium, ealcium, sodium, and potassium ions. When 
carbonates are completely leached out, the natural acids, 
hydrogen and aluminum, begin to displace the bases that 
are slowly leached away. This entire process starts near the 
surface and continues in many cases to great depths as 
time goes on. 

The length of time required for such processes can be 
estimated by referring to findings of glacial geologists. 
The Canfield soil formed in Kent till (17 ), which 18 Ъе- 
lieved to have an age of slightly more than 93,000 years 
(24). Relatively high base saturation and alkaline reac- 
tion at a depth of 57 inches indicate that the leaching 
process is by no means finished. The Alvira soil formed in 
Titusville tall, which may be about 40,000 years old. (84). 
In this case the base saturation is low to the bottom of the 
sampling pit, and the reaction is very strongly acid to ex- 
tremely acid. Geologists place no specific age estimate on 
the deposits in which the Monongahela soil formed. The 
base saturation is low, however, indicating that the ma- 
terial has been in place long enough for extensive leach- 
ing of the glacial outwash. 

The Cookport soil formed in residuum from sandstone 
and siltstone beyond the border of any recorded glacial 
advance. This soil is probably much older than the other 
soils, and the very low base saturation throughout its depth 
indicates that it is strongly leached. It should be empha- 
sized that all soils of the area are naturally low in base 
saturation at the surface, and deviation from this rule is 
probably due to liming by farmers. Base saturation is an 
indicator of fertility because the bases are plant nutrients 
and excessive acidity is detrimental to plant growth. 

pH vabue—Tlhe base saturation and pH value are 
roughly related. It can be seen that pH is low where base 
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saturation is low and vice versa. The pH in water is most 
often used in the United States. рН is sometimes measured 
in salt solutions to help eliminate errors due to seasonal 
differences in salt concentration. The pH in a salt solution 
is usually lower than that in water. Measurement of pH 
can be done quickly and easily on any soil, and it is the 
most common chemical measurement. The pH is useful 
for a number of fertility interpretations related to avail- 
ability and amount of plant nutrients, especially if de- 
tailed characterization, such as that in table 13, 18 avail- 
able for related soils. 

Free iron ovides—Ivon oxide percentages are low іп 
these soils, and the slight variations are of no known prac- 
tical significance. Tron oxides chemically bound within 
silicate mineral structures are not measured by the “free 
iron” method, and total iron values may be much higher. 

Clay minerals—The mineralogical composition of the 
clay fraction is in many ways as important as the total 
amount of clay. Піе (soil mica), an important mineral 
in many soil parent materials, contains potassium in a 
form not readily available to plants. When weathered 
in soils, illite very slowly loses its potassium and is trans- 
formed to vermiculite, montmorillonite, or interstratified 
mixtures of these minerals and chlorite. Large percentages 
of kaolinite indicate that the soil material is highly 
weathered. 

Montmorillonite and vermiculite have high cation ex- 
change capacities compared to the other minerals and, 
therefore, enhance the soil’s ability to store some plant nu- 
trients in an available form. Excessive amounts of these 
minerals and high clay content are generally undesirable 
because they cause shrinking and swelling and may cause 
unfavorable physical conditions. 

The soils listed in table 18, except the Cookport soil, are 
dominated by illite. The Cookport soil contains slightly 
more kaolinite than illite, which could be due to its greater 
degree of weathering or to a parent rock of more kaolinite 
than illite. In all cases, more vermiculite and less illite are 
found near the surface than in the subsoil. This is typical 
of many soils and demonstrates the tendency for illite to 
lose its potassinm and alter to vermiculite near the surface 
where weathering is strongest. No significant difference in 
clay mineral weathering can be seen between the Alvira 
soil (about 40,000 years old) and the Canfield soil (about 
23,000 years old). Apparently, a much greater time span 
in this climate is required to change the present weather- 
ing state. 

Table 14 shows the percolation rates measured at the 
sites sampled for characterization, It was stated earlier 
that all the soils have a fragipan of slow permeability. 
The percolation rates are generally low because of this. 
These tests were run in July of а dry year and probably 
gave higher results than normal. The Cookport site, for 
instance, gave the best percolation rate of the fragipan 
soils, but tests on Cookport sites in an adjacent county 
during a wet summer had water rising in the percolation 
holes instead of being absorbed. 

Percolation rates are widely used to judge suitability of 
soils for onsite sewage disposal. In general, the soils tested 
here have severe limitations for this use. The wide range 
of percolation rates obtained indicates that a detailed 
study of soil characteristics and landscape position should 
always accompany percolation testing when evaluating a 
site for onsite sewage disposal. 
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General Nature of the County 


This section provides general information about the 
water supply, the geology, and the climate of Venango 
County. It also tells about the farming and the history 
and development. 

Venango County was formed March 12, 1800 from parts 
of Allegheny and Lycoming Counties. The name origin- 
ated from the Indian name for French Creek. 

The earliest industry of importance was the iron in- 
dustry. At one time there were 32 iron furnaces oper- 
ating in the county, producing 12,000 tons of pig iron per 
year. With the discovery of iron ore in the Great Lakes 
region, this industry was abandoned around 1850. The 
first oil well was drilled in Venango County in 1859 (fig. 
15), and oil became the county's main industry. Many 
oil-oriented industries have been established in the county 
and moved elsewhere. For many years the world's largest 
oil refinery was located near Franklin. Although the oil 
industry has declined, it still is one of the major industries 
of the county. In 1968 the county was second in the State 
in number of producing oil wells and third in the State 
іп produetion of crude oil (73). 

At present, the manufacture of machinery is the most 
important industry in the county. 


In the past, farming was very important in the county. 
In 1882, 68 percent of the acreage was farmed. In 1969 
only 17 percent, or 71,384 acres, was farmed. The main 
crops are corn, wheat, and hay, which are fed to livestock 
on the farms and marketed in the form of dairy products, 
төлі, and poultry. 


Water Supply 


Venango County lies entirely within the Ohio River 
drainage basin and is drained mostly by the Allegheny 
River and its tributaries. Small areas are drained by Wolf 
Creek and Slippery Rock Creek, which are tributaries of 
the Beaver River. The Allegheny River, an important 
feature, winds its way through the county for approxi- 
mately 60 miles. The steep valley sidewalls are wooded and 
scenic and make an attractive background for the summer 
homes on the terraces. There are approximately 20 sum- 
mer-home communities, of which Kennerdell and Presi- 
dent are the largest. Although the Allegheny River is too 
shallow for motor boating in some areas in summer, there 
are sizable deep pools at each summer community for 
water sports and fishing. 

Stream pollution from mine drainage and sewage is a 
major problem in the county. About 162 miles of streams 


Figure 15.—Drake oil well, the first drilled oil well in the world. Well is on Atkins silt loam. 
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are too acid from strip mine pollution for fish to survive. 
The other 128 miles of polluted streams are polluted from 
sewage or oil and, while unsafe to drink, are usable for 
fishing and swimming. 

Venango County also has several sites where streams 
could be dammed to form lakes for water-based recrea- 
tion. At present only one site, on Two Mile Run in the 
county park, has been developed. 

In general, water supplies for the population of the 
county are sufficient (9). Where municipal water 1s not 
available, individual wells are drilled to obtain water, 
normally 50 to 100 feet deep. Many drilled wells yield 
“red water.” This water is high in content of iron, and its 
hardness makes it unsatisfactory for use. 


Geology 


Venango County is underlain by sedimentary rocks that 
formed from sediments deposited on the floors of ancient 
seas. The main kinds of rock are sandstone, shale, and silt- 
stone. Lower lying shale formations frequently are cov- 
ered by sandstone talus. 

All the surface rocks formed in either the Mississippian 
or the Pennsylvanian period. The rocks are divided into 
three groups, the Pocono group of Mississippian age and 
the Pottsville and Allegheny groups of Pennsylvanian 
age. 

PA the rocks are in nearly level strata. The lowest lying 
rocks, the Pocono group, are mostly sandstone, conglom- 
erate, and some shale. 'The next oldest and second lowest 
formation is the Pottsville, which is mostly sandstone and 
a, small amount of shale. The youngest and highest lying 
formation is the Allegheny group. This group contains 
most of the commercially available coal of the county. 
Т is mostly shale and contains some clay and sandstone. 
In the southern part of the county there is about 15 feet 
of limestone, the Vanport Limestone. This limestone 1s 
not presently being quarried, but has been quarried in the 
past, both for crushed stone and for agricultural lime. It 
15 the hardest rock in the county and has created problems 
where it has been encountered in cuts associated with strip 
mining and road building. 

The western and northern half of the county was 
covered by glacial ice at three different times. The earliest 
glacier covered the largest part of the county, and the 
latest glacier covered only a small part at the western 
edge of the county. 

As the glaciers melted, they left the landscape coated 
with glacial till that was a mixture of former soils and 
some sandstone, shale, quartzite, and small amounts of 
granite and limestone. This material ranges from 2 to 200 
feet thick in the uplands. The youngest till contains small 
amounts of granite and limestone and contains more plant 
nutrients than the older till. 

As the glaciers retreated, they left а deposit of gravelly 
till called an end moraine (fig. 16). This deposit is espe- 
cially noticeable in Canal Township. Ice in the valleys was 
thick, and it melted slowly. Melt water running off the ice 
deposited coarse gravel in the form of small hills or kames 
along edges of valleys. It carried the finer textured ma- 
terial farther from the ice front and deposited it in nearly 


level terraces, such as those along Sugar Creek and French 
Creek. 

The glacial ice changed the drainage pattern in the area 
by filling the drainageways with ice and debris. It reversed 
the direction of stream flow in some of the valleys, such as 
French Creek, and caused the streams to find new outlets 
in others, such аз Deep Hollow. This filling of drainage- 
ways has resulted in large areas with impeded soil drain- 
agein the glaciated section. 


Climate ' 


Venango County is situated in the Northwest Plateau 
Climatic Division, and the climate is classified as humid 
continental. Most weather systems that affect this area 
develop in the Central Plains or the Midwest and are 
steered eastward by the prevailingly westerly winds. The 
primary source of cold air is Canada, and the main mois- 
ture source is the Gulf of Mexico. Table 15 gives tempera- 
ture and precipitation data recorded at Franklin for the 
period 1941-70. Table 16 gives probabilities of the last 
freezing temperatures in spring and the first in fall at 
Franklin. 

The topography of Venango County is rolling and hilly, 
and elevations generally range from 1,000 to 1,600 fect, 
above sea level. Climate varies, sometimes markedly, over 
short distances because elevations change sharply. Thus, 
itis difficult to choose any one location ns representative of 
the county. The city of Franklin is centrally located and 
has therefore been selected as representative. Its location 
within a valley and its urban nature influence temperature, 
but these two effects tend to somewhat counterbalance each. 
other, especially at night when cold air drainage from sur- 
rounding higher terrain is neutralized by the *heat island" 
effect of the town proper. It is felt that, all factors consid- 
ered, the climatological data for Franklin should give a 
good representation of the climate of Venango County. 

The average annual temperature is about 49° F. in the 
southwestern corner of the connty and 48° F. in the 
northeastern corner. Annual precipitation is approxi- 
mately 40 inches in the west and 42 inches in the east. 
Low-lying, north-facing hillsides are cooler than south- 
facing slopes, as are low-lying areas where cold air tends 
to pool at night. During daylight hours, these same low- 
valley areas, 1f exposed to the sun, heat up more than the 
surrounding forest-covered hillsides. 

Summers are warm and pleasant. Daytime highs aver- 
age in the low 80's and reach or exceed 90? F. on an 
average of about 15 days each summer. The record high 
of 106° F. was set on July 9, 1986. Freezing temperatures 
are not observed during this season. Cloud cover is at 
a minimum in summer. This area receives more than 60 
percent of available sunshine, and nights are generally 
clear. The prevailing wind is from the southwest and 
averages 9 miles per hour. Summer rainfall is usually 
in the form of thundershowers, which occur on an average 
of 22 days from June through August. 

Cloudiness is prevalent during winter, especially in 
daylight, as a result of the increased frequency of соја 


"By Ратл, W. DAILEY, Ја., climatologist, University Park, Penn- 
sylvania, 
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Figure 16.—Typical landscape showing rolling topography on end moraine. The soils are Cranfield gravelly silt loam and Ravenna 
and Frenchtown silt loams. Ravenna and Frenchtown soils are in the depressions. 


TABLE 15.— Temperature and precipitation data 
[From records at Franklin, Ра., for period 1941-70] 


Temperature Precipitation 
1 year in 10 will Average number of 
Month have— days with snow 
Average | Avernge | Average | Average | Average Average cover of 一 
daily daily extreme extreme total monthly ге 
maximum | minimum maximum minimum snowfall 
Less More 1 inch or | 6 inches or 
than— than— more— more— 
ор, °F. be oF; Inches Inches Inches Inches 

35 17 56 —3 2.8 1. 37 5. 36 12.8 19 6 
37 17 57 —4 2.3 ‚ 85 3. 62 12. 1 16 4 
46 25 69 8 3.1 1,54 5. 05 10.5 7 2 
у 60 35 80 20 3.9 2. 08 5. 89 1.8 1 0 
M 70 44 86 30 4,2 2. 25 6. 45 E ο. 
: 79 54 91 40 3.9 2. 13 5. 17 VO Ескек как мекен 
83 58 91 45 4,4 1.91 6. 29 "o mcr Ма ο ος 
1 81 56 90 43 3. 3 1. 60 5. 94 ο σαν 
Зербетфег------- 75 49 88 34 3.1 1. 54 4. 90 ο μον екенын 
October......... 65 40 81 26 3.2 1.15 5. 34 m (9 0 

November_______ 50 31 70 15 3.4 1. 58 5. 28 4.7 2 (4) 
December------- 38 21 58 1 2.6 1. 09 4. 00 12.4 15 4 
Year-------- 60 37 209 3—27 40. 2 35. 27 45. 93 54. 4 60 16 

1 Less than 0.5 day. 3 Minimum in period 1941-70. 


* Maximum in period 1941-70. 
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TABLE 16.—Probabilities of last freezing temperatures in spring and first in fall 


[From records at Franklin, Pa., for period 1941-70] 


Probability 


20° F. or lower 


Dates for given probability and temperatures 


24? F. or lower 28? T. or lower 32° F. or lower 


Spring: 
i 1 year іп 10 later (һал.-------------- ADL April 15... - April 80........ May 11-------- Мау 23. 

2 years іп 10 later than-------------- March 30------- April 12........ April 19------.-- May 5--------- Мау 15. 
5 years in 10 later іһап.------------- March 20....... April 4--.------ April 12-------- April 21-------- May 9. 

Fall: 
1 year in 10 earlier than. ------------ November 15---| November 5____| October δά... October 7------ September 27. 
2 years in 10 earlier than November 20...| November 10...| October 31.____ October 14... September 29. 

November 29...| November 18... October 8. 


5 years in 10 earlier than 


fronts and low-pressure systems. Considerable instability 
clondiness also results, caused by cold-air advection alott 
and by the “lake effect” of cold air passing over tho rela- 
tively warm lake, picking up moisture, and forming clouds 
to the lee of Lake Erie. νου surface winds are 
from the west-southwest and average 10 to 15 miles рег 
hour. Daytime highs average in the mid-30's, while night- 
time lows range from the mid-teens to the low 20%, Sev- 
enty-degree readings have been experienced in the mid- 
dle of winter, but such occurrences are rare and do not 
last long. The temperature is below 0 on an average of 6 
days each winter. The record low was —30° on January 
5, 1904. 

"The first measurable snowfall usually occurs late in 
November or in December. Most storms are limited to а 
total snowfall of less than 10 inches, but a few have ex- 
ceeded 15 inches. Snow cover is generally persistent dur- 
ing winter, and an inch or more has been observed on an 
average of 60 days a year. After March the threat of 
snow diminishes rapidly, although a few light flurries are 
possible even in May. 

Prevailing winds, averaging 10 miles per hour, are 
from the southwest in spring, and the south in fall. By 
the middle of May, maximum temperatures average near 
10% F. and indicate the shift to the summer season. This 
average maximum of 70° F. or higher persists into early 
October. Fall is the driest time of year. оона periods 
of drought seldom occur; the longest, period without 
measurable rainfall was 25 to 30 days. 

The growing season averages about 150 days but has 
ranged from 111 days, in 1906, to 182 days, in 1964. May 
8 is the average date of the last frost in spring, and 
October 8 is the average date of the first frost in fall. 
More frost data are available in table 16. 

Thunderstorms occur most frequently in summer, but 
they have been observed at one time or another each month 
of the year. On the average there are 11 thunderstorm days 
in spring, 6 in fall, and 1 in winter; these figures com- 
bined with the summer statistics give an annual average 
of 40 thunderstorm days. Damages due to wind and hail 
accompanying severe thunderstorms are recorded almost 
every year somewhere in Venango County. Since 1854, 
when records were first kept on tornadoes, only three such 
storms have been sighted in the county. 
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Glossary 


Aeration, soil. The exchange of air in the soil with air from the 
atmosphere. The air in а well-aerated soil is similar to that of 
the atmosphere; but that in a poorly aerated soil is con- 
Siderably higher in carbon dioxide nnd lower in oxygen. 

Aggregate, soil. Many fine particles held in а single mass or 
cluster. Natural soil aggregates such as crumbs, blocks, or 
prisms, are called peds. Clods are aggregates produced by 
tillage or logging. 

Alluvium. Soil materinl, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Association, soil. A group of soils geographically associated in a 
characteristic repeating pattern. 

Available water capacity (also termed available moisture capac- 
ity). The capacity of soils to hold water available for use by 
most plants. It is commonly defined ав the difference between 
the amount of soll water at field capacity and the amount at 
wilting point. It 1s commonly expressed as Inches of water per 
inch of soil. 

Base saturation. The degree to which material that has base- 
exchange properties is saturated with exchangeable cations 
other than hydrogen, expressed as a percentage of the cation- 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other unconsoli- 
dated material or that is exposed at the surface. 

Bedrock depth. The depth from the soil surface to bedrock. A shal- 
low soil is less than 20 inches to solid bedrock. A moderately 
deep soil is 20 to 40 inches to solid bedrock. A deep soil is 40 
inches or more to solid bedrock. 

Bottom land. Low-lying land adjacent to a river, usually rich in 
alluvial deposits. 

Boulder. Stones more than 10 inches in diameter. 

Calcareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid, 
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Cation-exchange capacity. The sum total of exchangeable cations 
absorbed by a soil, expressed in milliequivalents per 100 grams 
of soil. 

Channery soil. A soil that contains thin, flat fragments of sand- 
stone, limestone, or schist, as much as 6 inches in length along 
the longer axis. A single piece is called a fragment. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Cobblestone. A rounded or partly rounded fragment of rock, 3 to 10 
inches in diameter. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the base of steep slopes. 

Conglomerate. Rock composed of gravel and rounded stones 
cemented together by hardened clay, lime, iron oxide, ог silica. 

Consistence, soil. The feel of the soil and the ease with which a 
Jump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loosc.—Noneoherent when dry or moist; does not hold together 
in а mass. 

Friable—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be bro- 
ken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Contour farming. Plowing, cultivating, planting, and harvesting 
in rows that are at right angles to the natural direction of 
the slope or that are parallel to terrace grade. 

Cover crop. A close-growing crop grown primarily to improve and 
protect the soil between periods of regular crop production; or 
a сгор grown between trees and vines in orehards and vine- 
yards. 

Cropland. That part of tillable soils on a farm. 

Diversion, or diversion terrace. A ridge of earth, generally a ter- 
race, that is built to divert runoff from its natural course and, 
ud protect areas downslope from the effects of such 
runoff. 

Flood plain. Nearly level land, consisting of stream sediments, that 
borders а stream and is subject to flooding unless protected 
artificially. 

Fragipan. A loamy, brittle, subsurface horizon that is very low in 
organic-matter content and clay but is rich in silt or very 
fine sand. The layer is seemingly cemented. When dry, it is 
hard or very hard and has a high bulk density in comparison 
with the horizon ог horizons above Ц. When moist, the fragi- 
pan tends to rupture suddenly if pressure is applied, rather 
than to deform slowly. The layer is generally mottled, is 
slowly or very slowly permeable to water, and has few or 
many bleached fracture planes that form polygons. Fragi- 
pans are a few inches to several feet thick; they generally 
occur below the B horizon, 15 to 40 inches below the surface. 

Glacial outwash (geology). Crossbedded gravel, sand, and silt 
deposited by melt-water as it flowed from glacial ice. 

Glacial till (geology). Unsorted, nonstratified glacial drift con- 
sisting o? clay, silt, and boulders transported and deposited by 
glacial ice. 

Graded striperopping. Growing of crops in strips that are graded 
toward a protected waterway. 

Grass waterway. A natural or constructed waterway, typically 
broad and shallow, and covered by grass for protection ogainst 
erosion; used to conduct surface water away from cropland. 

Gravel. Soil particles 2.0 millimeters to 3 inches in diameter, 
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Heaving (of plants). The partial lifting of plants out of the ground, 
frequently with breaking of roots, that results from material 
freezing and thawing during winter. 

High. water table. А zone of saturntion in the soil that is within 6 
inches of the surface most of the time. It ean be the upper sur- 
face or normal ground water, or it enn be the upper surface of 
perched water that is separated from underlying ground water 
by unsaturated material, A high water table is indicated by 
mottling within 6 inches of the soil surface. It is associated 
with soils that are poorly drained or very poorly drained. 

Horizon, soil. А layer of soil, approximately parallel to the surface, 
that has distinct characteristies produced by soil-forming 
processes. These are the major horizons: 

О horizon,—The layer of organic matter on the surface of a min- 
eral soil. This layer consists of decaying plant residues. 

A horizgon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 

В horizon—The mineral horizon below an А horizon. The B 
horizon is in part a layer of change from the overlying A to 
to the underlying С horizon. The B horizon also has dis- 
tinctive characteristics caused (1) by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (3) by redder or stronger 
colors than the A horizon; ог (4) by some combination of 
these, Combined A and B horizons are usually called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon 
alone is the solum. 

С horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, à 
Roman numeral precedes the letter C. 

R layer.—Oonsolidated rock beneath the soil. The rock usually 
underlies a С horlzon but may be immediately benenth an А 
ог В horizon. : | 

Inclusion. A generally small area of a soil that is within the soil 
boundaries of a mapped soil, is not shown on the soil map, 
but that differs from the mapped soil. 

Mapping unit, soil. Any soil or land type that is shown on the soil 
map. 

Mechanical analysis (solls). The percentage of various sizes of 
individual mineral particles, ог. separates, in the soil. Also, а 
laboratory method of determining soil texture. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
entes poor aeration and lack of drainage. Descriptive terms are 
as follows: Abundance—few, common, and тату; size— 
fine, medium, and coarse; and contrast—faint, distinct, and 
prominent, The size measurements are these: fine, less than 
5 millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 ineh) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed, 

Ped. An individual natural soil aggregate, such as α crumb, а 
prism, or а block, in contrast to a cl od. 

Permeability. The quality that enables the soil to transmit water 
or air. Lerms used to describe permeability аге as follows: 


Inches/water 
ЛИ a less than 0.2 
Moderately slow 0.2-0.6 
Moderate -------- 0.6-2.0 
Moderately rapid - 2.0-6.0 
Rapid een more than 6.0 


Profile, soil. А vertical section of the soil through allits horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of а soil, ex- 
pressed in pH values. A soil that tests to рН 7.0 is precisely 
neutral in reaction because 16 is neither acid nor alkaline. 
An acid, or “sour,” soil is one that gives an acid reaction; ап 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 
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pH pH 
Extremely acid... Below 45 Neutral ------------ 6.2 to 7.8 
Very strongly acid- 4.5 to 5.0 Mildly alkaline------ 7.4 to 1.8 
Strongly асја_____ 5.1 to 5.5 Moderately alkaline. 7.9 to 8.4 
Medium αοἰᾷ 5.6 to6.0 Strongly alkaline... 8.5 to 9.0 
Slightly acid. 6.1 06.5 Very strongly alka- 
in әз а њи 9.1 and 
higher 


Residual material. Unconsolidated, partly weathered mineral ma- 
terial that aceumulates over disintegrating solid rock. Resid- 
ual material is not soil but is frequently the material in 
which а soil has formed. 

Seasonal high water table. A zone of Saturation that is within 6 
to 36 inches of the soil surface during at least part of the 
year, It is usually caused by а fluctuating water table gen- 
erally not associated with the ground water table. It occurs 
in soils that are somewhat poorly drained or moderately well 
drained, 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 
percent clay. 

Solum. The upper part of а soil profile, above the parent material, 
in which the processes of soil formation are active. The 
Solum in mature soil includes the А and В horizons. Generally, 
the characteristics of the material in these horizons are un- 
like those of the underlying material The living roots aud 
other plant and animal life characteristic of the soil are 

largely confined to the solum. 

Striperopping. Growing erops in а systematic arrangement of 
Strips, or bands, to serve as vegetative barriers to wind and 
water erosion. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from nd- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The prin- 
cipal forms of soil structure are—platy (laminated), pris- 
matic (vertical axis of aggregates longer than horizontal), 
columnar (prisms with rounded tops), blocky (angular or 
subangular), and granular. Structureless soils are either 
single grain (each grain by itself, as in dune sand) or massive 
(the particles adhering together without any regular cleav- 
age, ая in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface soil, The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness, The 
plowed layer. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Terrace (conservation structure), An embankment, or ridge, con- 
structed across sloping soils on the contour or at a slight 
angle to the contour. T'he terrace intercepts surface runoff so 
that it may soak into the soil or flow very slowly to a pre- 
pared outlet without harm. Terraces in fields are generally 
built So they can be farmed. Terraces intended mainly for 
drainage have a deep channel that is maintained in perma- 
nent sod. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of inereasing proportion of fine particles, are sand, loamy 
sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and clay. The 
sand, loamy sand, and sandy loam classes may be further di- 
vided by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soll structure. Good tilth refers to the fri- 
able state and is associated with high noneapillary porosity 
and stable, granular structure. A soil in poor tilth is nonfri- 
able, hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, or one that 
responds to fertilization, ordinarily rich in organic matter, 
used to topdress roadbanks, lawns, and gardens, 
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SOIL ASSOCIATIONS 


Canfield-Ravenna association: Gently sloping and sloping, deep, domi- 
nantly gravelly, moderately well drained and somewhat poorly drained 
soils underlain by glacial till; on uplands 


Alton-Monongahela-Philo association: Nearly level and gently sloping, 
deep, well drained and moderately well drained soils underlain by alluvium; 
on terraces and flood plains 


Hanover-Alvira association: Gently sloping and sloping, deep, well- 
drained to somewhat poorly drained soils underlain by glacial till; on 
uplands 


Hazleton-Gilpin association: Steep and very steep, deep and moderately 
deep, stony, well-drained soils underlain by shale, siltstone, and sand- 
stone; on valley sides 


Cookport-Hazleton-Gilpin association: Gently sloping to moderately steep, 
deep and moderately deep, moderately well drained and well drained soils 
underlain by sandstone, siltstone, and shale; on uplands 


Cavode-Wharton association: Nearly level and gently sloping, deep, some- 
what poorly drained and moderately well drained soils underlain by shale 
and siltstone; on uplands 
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Each area outlined оп this map consists of 
more than one kind of soil. The map is thus 


meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


GUIDE TO MAPPING UNITS 


For а full description of a mapping unit, read both the description of the mapping unit and that of the soil series to which the mapping unit belongs. Іп referring to а capability unit, read the introduction to the section 
i s 


t іс іп for general information about its management. Other information is given in tables as follows: 
Estimated yields, table 1, page 12. Soil limitations in town and country planning, table 7, page 38. 
Engineering uses of the soils, tables h, 5, and 6, Soil limitations for recreational uses, table 8, page hl. 
pages 26 through 3T. Acreage and extent, table 9, page 50. 
De- Capability De- Capability 
scribed unit scribed unit 

Map on Map on 
symbol Mapping unit page Symbol Page symbol Mapping unit page Symbol Page 
ΑΡΑ Allegheny silt loam, О to 3 percent slopes--------------------------------- 51 1-2 8 GIB Gilpin silt loam, 3 to 8 percent 51оре5------------------------------------- 61 ТТе-2 8 
AgB Allegheny 511% loam, 3 to 8 5 IIe-2 8 010 Gilpin silt loam, 8 to 15 percent slopes------------------------------------ 61 IIIe-3 8 
AhA Alton gravelly loam, О to 3 51. ІІІ5-1 10 SLD Gilpin silt loam, 15 to 25 percent slopes----------------------------------- 61 ТУе-1 10 
AhB ton gravelly loam, 3 to 8 51 IIIs-1 10 HaA Hanover silt loam, O to 3 percent slopes-------- 62 IIw-l 8 
АЋС Alton gravelly loam, 8 to 15 percent slopes---------------- 51 IVe-1 10 HaB Hanover silt loam, 3 to 8 percent slopes-------- 2 ТТе-1 8 
AnD Alton gravelly loam, 15 to 25 percent slopes 51 IVe-1 10 НаС Hanover 511% loam, 8 to 15 percent slopes------- 2 IIIe-2 8 
AhF Alton gravelly loam, 25 to 80 percent в1оре5------------------------------- 51 VIIe-l 10 HaD Hanover silt loam, 15 to 25 percent slopes---------------------------------- 2 IVe-1 10 
АТА Alvira silt loam, О to 3 percent slopes 52 ІІІМ-1 9 Нав Напоуег very stony 511+ loam, О to 8 percent slopes------------------------- 62 VIs-l 10 
AlB Alvira silt loam, 3 to 8 percent slopes 52 IIIw-1 9 Нар Hanover very stony 511% loam, 8 to 25 percent slopes 62 VIs-1 10 
Alc Alvira silt loam, 8 to 15 percent slopes----------------------------------- 52 IIIe-1 8 HdE Hanover very stony silt loam, 25 to 45 percent slopes----------------------- 62 VIIs-2 10 
ArB Alvira and Ravenna very stony silt loams, O to 8 percent HeB Hazleton channery loam, 3 to 8 percent slopes------------------------------- 63 IIe-2 8 

52 VIIs-1 10 HeC Hazleton channery loam, 8 to 15 percent slopes------------------------ 63 IIIe-3 8 
As 54 ІУч-1 10 HeD Hazleton channery loam, 15 to 25 percent slopes 63 ІУе-1 10 
At 55 IIIw-2 9 ШВ Hazleton very stony loam, О to 8 percent slopes 64 VIs-2 10 
BrA  Brinkerton silt loam, О to 3 percent slopes------ 56 IVw-1 10 Нар Hazleton and Gilpin very stony soils, 8 to 25 percent slopes---------------- 64 VIs-2 10 
BrB Brinkerton silt loam, 3 to 8 percent slopes------ 56 IVw-1 10 F Hazleton and Gilpin very stony soils, 25 to ΤΟ percent slopes--------------- 64 VIIs-2 10 
Bt Brinkerton and Frenchtown very stony silt loams 56 ҮІІ5-1 10 Мод Monongahela silt loam, О to 3 percent slopes-------------------------- 65 IIw-l 8 
CdB Canfield gravelly silt loam, 3 to 8 percent slopes------------------------- 57 ІІе-1 8 МОВ Monongahela silt loam, 3 to 8 percent в1оре5-------------------------------- 65 ТТе-1 8 
Сас Canfield gravelly 511% loam, 8 to 15 percent 51оре5------------------------ 57 IIIe-2 8 Ph Philo 511% 1оаш------------------------------------------------------------- 66 ТТи-2 8 
Сев Canfield very stony 511% loam, О to 8 percent slopes 57 VIs-1 10 Po 66 I-1 8 
Сер  Canfield very stony 511% loam, 8 to 25 percent slopes---------------------- 57 VIs-1 10 RaA Ravenna silt loam, О to 3 percent slopes------------------------------ 7 ІІІч-1 9 
CIA Самое silt loam, О to 3 percent slopes------------------------------------ 58 IIIw-l 9 RaB Ravenna silt loam, 3 to 8 percent slopes------------------------------ 67 IIIw-1 9 
CIB Сауойе silt loam, 3 to 8 percent slopes----------------------- 58 IIIw-1 9 RaC Ravenna silt loam, 8 to 15 percent slopes------- 67 IIIe-1 8 
СІС Сауоде silt loam, 8 to 15 percent slopes---------------------- 58 IIIe-l 8 Re Rexford silt loam----- 67 IIIw-1 9 
CoA Cookport loam, O to 3 percent slopes-------------------------- 59 IIw-l 8 Sm Strip mines-------- 6 |------ -- 
Сов  Cookport loam, 3 to 8 percent slopes--------------------------------------- 59 IIe-1 8 Ty Tyler silt 1оаш------------------------------------------------------------- 69 ІТІм-1 9 
Сос Соокрог% loam, 8 to 15 percent slopes-------------------------------------- 59 IIIe-2 8 Um Urban land-Monongahela complex---------------------------------------------- 69 |------ -- 
CpB  Cookport very stony loam, О to 8 percent slopes 59 УІ5-1 10 WhB Wharton silt loam, 3 to 8 percent slopes------------------------------------ 70 Пе-1 8 
CpC Соокрог% very stony loam, 8 to 15 percent 51оре5--------------------------- 59 VIs-l 10 МАС Wharton silt loam, 8 to 15 percent slopes 70 IIIe-2 8 
ErB Ernest silt loam, 3 to 8 percent 51орес------------------------------------ 60 ТТе-1 8 МОВ Wooster gravelly silt loam, 3 to 8 percent slopes--------------------------- 70 IIe-2 8 
EsB Ernest very stony silt loam, О to 8 percent slopes------------ 60 VIs-1 10 WoC Wooster gravelly silt loam, 8 to 15 percent slopes-------------------------- 70 IIIe-3 8 
EsC Ernest very stony silt loam, 8 to 15 percent slopes 60 ҮІ5-1 10 WoD Wooster gravelly silt loam, 15 to 25 percent slopes------------------------- 70 IVe-l 10 
FeA Frenchtown silt loam, O to 3 percent slopes------------------- 60 IIIw-3 9 WsD Wooster very stony silt loam, 8 to 25 percent slopes------------------------ 70 УТз-2 10 
FeB Frenchtown silt loam, 3 to 8 percent slopes--------------------------------- 60 IIIw-3 9 WsE Wooster very stony silt loam, 25 to 45 percent slopes----------------------- 70 ҮІІ5-2 10 
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